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I. On the Power of the Letter ». By Rev. T. Fourxss, Church 
Missionary Society, Madras. 


In most languages there is but one authoritative witness on 
such a subject as this, namely, prevailing usage. In the case of 
Tamil letters, although the same usage is still our leading evi- 
dence, it does not stand alone : we have also other distinct modes 
of testing the accuracy of the testimony which it offers, and of in- 
terpreting that which is equivocal and doubtful in the depositions. 

An appeal to usage alone in the case before us leaves us in un- 
certainty and apparent contradiction: we need therefore the colla- 
teral helps referred to in order to reconcile that contradiction, 
and, if possible, to arrive at the strict truth respecting the relative 
position and power of this seemingly anomalous letter. 

The Tamil noun 2. ‘a river’ affords an illustration of this 
apparent difficulty. It would be said that the power of the con- 
sonant in question in this word is that ofa hard ‘ r’; and unques- 
tionably it has this pronunciation in common usage. But let this 


noun be inflected, or compounded with another noun succeeding 
Vou. aX, 0, 8, Von. Wis N. 8. 
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it; for instance with eer ‘ a bank’; and, after inserting the link- 
particle yr, we shall have the form 3 5omeer. In this form 
the power of the »s would be said to be that of hard ‘t’s:. and 
yet, from analogy, this doubled form of the letter ought not to be 
anything more than an intensification of the power of the single 
letter. The object of the present paper is to endeavour to recon- 
cile this apparent anomaly with the usually beautiful philosophical 
uniformity observable in similar cases in the structure of the Tamil 
language; and if possible, to arrive by this means at the true power 
of this letter ». | 

It is perhaps worth remarking thus early, that it is expressly 
stated in the Nannool that this letter has no equivalent in the 
Sanscrit alphabet ; and when it is remembered that the author of 
the Nannool, by casting so much of his grammar in a Sanscrit 
mould, has evidenced an intimate acquaintance with that language, 
some reliance may be placed on his statement in this respect. 

It might be supposed to be conclusive that this letter is a hard 
‘r’ from the fact that it is usually called aeelar maz by Native 
scholars, which expression literally means just so much: because 
it would be tacitly assumed that the converse of this expression 
would refer to the soft ‘r’. The fact is, however, that the ex- 
pression Queedlar +67. would never be used by a Tamil scholar : 
for this reason, that the expression adelar mers refers only to 
the fact that » belongs to the class of letters called a@aar [hard] ; 
while its corresponding Que@ecJaria [soft letter] is or ‘n’: the « 
[soft ‘ r’] being referred to the ».uer or ‘ middle letters’ with- 
out any relation to ». 


This threefold division of the consonants of the Tamil alphabet 
is highly scientific, and speaks well of the patient investigation of 
sounds, the correctness of ear, and the powers of classification of 
its author in the far-distant age in which he lived. The names, 
however, which he has handed down to us for these classes are not 
precise enough for the present requirements of philology. Let 
us substitute for them the common and more definite terms, 
surds, nasals, and semi-vowels. For our present purpose we need 
only to speak of the two former of these. Assuming this primary 
division to be unexceptionable, we may tabulate the twelve con- 
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sonants with which we have to do, so as to represent their power 
simultaneously with their class, as follows :— 


Gutturals| Palatals |Cerebrals} Dentals | Labials 

CL OOD EEE LLL LED | SOE eee | eS EE SES 

re & bes F Li J) 
Corresponding i | ao aes ig " | eat 

a AS ESTAS AgNO tc Ry 


We arrive in this way at the same conclusion as the Tamil Gram- 
marian, namely, that the letter » and its corresponding nasal o 
are additional letters peculiar to the Tamil language ; forasmuch 
as the ordinary classification of the powers of letters is exhausted 
before we reach these particular letters, and we have yet to dis- 
cover a name to express their power. 

There is a series of verses in the early part of the Nannool of 
very great value to all who would acquire a correct pronuncia- 
tion of the Tamil language, in which the author indicates what he 
expressively terms the ‘ birth-place’ of the different letters. 
Amongst them he describes the proper mode of pronouncing the 
letters » and er:— » and ar will come forth if the tip of the tongue 
is brought into close contact with the roof of the mouth.” If this 
be the ‘ birth-place’ of our we must once for all give up the 
thought of its having the power of an ‘r’: since there can be no 
hugging of the roof of the mouth by the tongue in the production 
of a trilled sound, the bare idea of which requires the tongue to 
be free in the mouth to vibrate the trill. 

There are several reasons for supposing that the true power of 
this letter is that of a‘ t,’ of some modified pronunciation distinct 
from both the dental * t’ (s) and the cerebral ‘ t? (_) :— 

1. Each of the surd consonants undergoes certain modifica- 
tions of its radical pronunciation according to the position which 
it occupies, and the company in which it is found, in the word of 
which it forms a part. The forms of pronunciation may be dis- 
tinguished into hard or radical, soft, and aspirated. 

When either of the surds occurs free in the beginning of a 
word or doubled in the middle of a word, or when it is preceded or 
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followed by another consonant of the surd class, it bears its hard 
pronunciation: for instance, # in such circumstances is the equi- 
valent of the English ‘ k.’ 

When a surd follows its corresponding nasal, or any other con- 
sonant of the nasal class, it bears its soft pronunciation: « in 
such a position is equivalent to the English ‘ g.’ 

Lastly, when a surd follows a vowel or consonant of the semi- 
vowel class, it bears its aspirated pronunciation: our & has then 
a light guttural‘pronunciation, much lighter than the Welsh or even 
the German ‘ ch.’ 


The7different surds are susceptible of the aspirated pronuncia- 
tion, however, in different degrees: in the case of the cerebral — 
the aspirated pronunciation is imperceptible, and undistinguish- 
able from its soft pronunciation: in the case of the labial wv that 
aspirated pronunciation (‘ph’) begins to grow distinct in some 
words: in the case of the palatal & it assumes a more constant 
form: while in the cases of the guttural #, and the dental s, 
this aspirated pronunciation is perfect and invariable. The other 
two pronunciations, namely, the hard and the soft, are invariable 
admitting of no exceptions and of no degrees. 


Applying these rules to the letters mand @, we find that », 
when it occurs doubled in the middle of a word, has in common 
usage a pronunciation which at present it is sufficient to say par- 
takes largely of a ‘ t’? sound ; and when it follows its corresponding 
nasal or it submits to the same rule as the other surds, and softens 
itself into a kind of ‘d.’ When, however, it follows a vowel, in- 
stead of assuming some kind of aspirated pronunciation of a ‘ t,’ 
singularly enough common usage gives it the pronunciation of a 
strongly trilled ‘r.’ Is there not in this exception an intimation, 
that popular usage has in some way corrupted the true pronuncia- 
tion of the » in this position? for it does not seem possible to 
suppose that atrilled ‘ r’ can be the aspirated pronunciation of 
any description of ‘ t.’ 

2. Let us put this in a different form. The true radical power 
of the Tamil consonants is to be discovered in the pronunciation 
which they bear as the initial letters of words, when they are un- 
influenced by the final letters of preceding words. Weshall have 
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greater certainty, however, regarding their power if we assume as 
our standard the pronunciatiou which these letters bear when they 
occur doubled in the middle of a word: because in such case the 
former of the two consonants shuts off all external influence upon 
its companion, and also assists in bringing out the radical pronun- 
ciation of the second letter in its fulness and purity. 

In the cases of — and », since they cannot occur as initial 
letters, we are necessarily obliged to take this second criterion of 
their power as our only guide. 

Judging of our » by this rule, it will be seen that its hard or 
radical sound is that of a species of ‘t,’ both as the final conso- 
nant of the first of the two syllables of the word in which it is 
found doubled, and also as the initial consonant of the second of 
such syllables. And, according to the analogy of all the surd 
consonants, the other two sounds of which ™ is capable are 
to be regarded as soft and aspirated modifications of that radical 
sound. 

8. The laws of the euphonic changes of final and initial con- 
sonants (#5) afford us illustrations in the same direction: 
© is treated throughout these rules as if it were a member of the 
‘¢t’ family :—~ 

i. It is almost impossible to pronounce correctly either of the 
three Tamil ‘n’s after another ‘n’ of a different power: pro- 
vision is accordingly made, when such letters happen to meet, to 
change the initial ‘n’ of the second of the two words into an ‘ n’ 
of the same power as the final ‘n’ of the word which precedes it. 
Thus Qurer sere becomes Quirerercrenin; and Lociwr ws .sreoLo 
becomes Loar cnr ctr onto, 

The same reason influences the change of the initial ‘t’ of the 
second word into a surd of the same power as the final‘ n’ of the 
preceding word. Thus wer. becomes wore; and Quirer 
& s becomes Quire iF 7. 

The case of the hardening of the final ‘n’ of the first word into 
its corresponding surd is subject to the same rule: in that case 
also the initial ‘ t? of the second word is changed into that par- 
ticular ‘t’ which corresponds in power with the ‘ n’ so changed, 
thus producing a doubled ‘t,’ both of which take their radical or 
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hard pronunciation. Thus weer Gem becomes wutwem; and 
Quire Geo becomes Qurp Pew. 

‘Forasmuch then as these particular changes are applicable to 
the ‘n’s and ‘ t’s alone, with only the doubtful exception of » to 
be determined, these combinations suggest that this » also is a 
surd of the ‘t’ family, leaving its power yet to be ascertained. 

ii. When a word ending in the cerebral ‘I! (ar) is followed by 
a word commencing with a dental‘t’ (s), this latter letter is 
changed into a ‘t’ of the same power as that of the preceding 
final ‘1,’ in order that both letters may be pronounced consecu- 
tively from the same ‘ birth-place,’ and the hiatus be avoided 
which must otherwise occur: and for further euphonic assimila- 
tion of the pronunciation, the final ‘1’ is changed by attraction 
into the same ‘t’ as the changed initial ‘ t’ of the second word. 
Thus cpr §.g) becomes cp“... The same process is necessary 
in the case of the second word having an initial ’n.’ Thus qpedr 
oro becomes (pexr ear or oy. 

The same rules hold good when the final consonant of the first 
word is the second ‘1’ (#) instead of ¢&. Thus for a perm we 
have serererov ; and for s@ Gs we have 55 #. 

Forasmuch, therefore, as in the instance of the final cerebral ‘1’ 
(a) the following initial dental ‘t’ (5) was changed into a celebral 
‘t? (L), analogy suggests that our letter into which the same 
dental ‘t’ is changed after the other ‘1’ (@), is likewise a letter 
of the ‘t? family, and of similar power with this ‘)’ (). 

iii. In the case of a final ‘t’ occurring before an initial surd 
consonant in the succeeding word, this ‘ t’—(the dental ‘t’ (5) is 
the only one that can well occur in such a position, and that almost 
exclusively in words of Sanscrit origin—) is changed euphonieally 
into 8. Thus ©% @@ becomes ¢5@q. This also suggests a 
family connexion between » and gs. 

4, The letters s,-,and », with their corresponding nasals, 
are the usual sign-letters of the past tense of verbs. We have here 
again a corroboration of the suggestion that these three letters be- 
long to the same family. 

5. The fact of the surd consonants which correspond with the 
dental and cerebral ‘n’s respectively being ‘t’s further suggests 
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that the corresponding surd of the remaining ‘n’ (ar) is likewise 
a ‘t,’ and that its power corresponds with the power of er. 

6. A new consideration is afforded in the direction of No. 2 
above by the etymological formation of words expressing the 
lower numerals. 


In each of these numeral words from ‘ one’ up to ‘ ten’ we have 
the combination of a root, and a termination; this termination 
being in every instance, excepting in s7m@ ‘four,’ and possibly 
also in g@p, ‘ seven,’ some modification of the syllable ‘ tu.’ 

These forms are divided between the dental ., the cerebral @, 
and onr crucial syllable a: the radical form, as we gather from 
other analogies, being the first of these three, namely .. Thus, 
we have the dental form, with its hard sound, in uss ‘ ten;’ with 
its soft sound in 95s ‘ five;’? and with its aspirated sound in 
gers) ‘nine.’ Similarly we have the cerebral form, with its 
hard sound in g@ ‘eight;’ and with its soft sound in @rair@ 
‘two.’ The third form, namely , is found with its soft sound 
in eper ay ‘ three,’ and—shall it be called its aspirated sound ?— 
in 4m ‘ six.’ 

Here also, inasmuch as the terminal syllable in all these in- 
stances is the modification of their original #, influenced in each 
case by the character of the last letter of the preceding root-sylla- 
ble, there seems presumptive grounds for concluding that the 2» 
forms in these numeral-words, have some ‘tu’ power equally with 
the @ and # forms; and that, consequently, our » again belongs 
to the ‘ t’ family. 

7. It may be well to add here that on the supposition that the 
trilled sound is the proper pronunciation of », the « alone among 
the nasal letters stands without a corresponding surd: for a trilled 
sound is semi-vocalic, and our » would then have to be classed, 
not with the surds, as it always has been, but amongst the semi- 
vowel group. 

8. Finally, the only corresponding surd that an ‘n’ of any 
power can admit of is a ‘t’ of similar power softened euphonically 
into ‘d.’ Since, therefore, » is unquestionably everywhere treated 
as the surd corresponding with or, how can this letter but be re- 
garded as a ‘t’ of the power of this er, and also of # ? 
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Supposing that a probable case has been made out to prove that 
the letter » is a surd of the ‘t’ family having some power differ- 
ent from s and, it remains (a.) to account for its present popular 
pronunciation ; and then (b.) to endeavour to ascertain the parti- 
cular power of this ‘t.’ 

(a.) With regard to the former of these it is not unimportant 
to remark that there appears to be a certain definite direction in 
which many letters have a natural tendency to corrupt them- 
selves: and it may be added by the way, that the rules of this 
species of cacophony, which may probably be found to be appli- 
cable to all languages, appear to be well worthy of investigation 
with a view to assist in determining the etymology of words of 
corrupted pronunciation whose corruption has been fossilized by 
a corresponding spelling.—In the particular case of the aspirated 
sound of a ‘t’ (soft ‘ th’) when it occurs in the middle of a word, 
(the circumstances of our doubtful »), there is a considerable 
tendency amongst uneducated persons and children to change that 
sound into a trilled one. Instances of this might be pointed out 
in the English language. In the southern Tamil country, unedu- 
cated Native Christians frequently pronounce the sr ‘ Father’ of 
the opening sentence of the Lord’s prayer as ‘ Pira:’ CGursd, 
‘enough,’ is very commonly pronounced ‘ Porum’ by all classes : 
and allem s ‘seed,’ is almost universally pronounced ‘ Virei’ in con- 
versation: and so also of other similar words. 

Since, therefore, there is a tendency to corrupt the aspirated 
sound of one ‘ t’ into that of a trilled letter, it becomes not impro- 
bable that a‘ t’ of another power may also have been subjected 
to the same influence. The less easy the proper pronunciation of 
such a letter, the less likely it would be to save itself from this 
influence, especially when used by those whose lips and tongue 
make convenience rather than propriety their rule of utterance: 
and our 2, being more difficult of pronunciation than the 5, would 
be the more likely to fix itself in that convenient form of corrupt- 
ed pronunciation towards which it naturally tends. 

There seem to be reasons for thinking that illustrations of the 
position advocated in this paper may be gathered from the Telugu 
and Canarese languages, in cases of words of the same original 
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etymology, which are written in Tamil with the , but in the 
above two languages with an unequivocal ‘t.’ Iam unable to do 
more than indicate this source of corroboration on the authority of 
one, who is acquainted with these languages. 

If the supposition of such a corruption as has been indicated is 
accepted, it may not be impossible to trace progressive degrees in 
the quantity of the corruption, from its maximum in the case of 
the single » after a vowel, through its diminished form in the case 
of this » following its nasal, when still, in many cases, a trace of 
a softened ‘r’ accompanies the ‘d;’ down to its minimum in the 
case of the doubled », when usually, though not always, all traces 
of the ‘r’ quite disappear. It would seem also as if some of the 
vowels have a greater propensity than others to cause the appear- 
ance of the trill. 

(b.) It remains, finally, to endeavour to determine for our o 
the peculiar modification of ‘ t’ sound which distinguishes it from 
and. Had the Tamil grammarian been a little more explicit in 
assigning the particular part of the roof of the mouth which the 
tongue has to clip in producing this letter and its corresponding 
nasal, his authority might have decided the matter: but his lan- 
guage is general. 

The pronunciation of surd consonants is the result of the emis- 
sion of the breath through the mouth and lips modified by the 
position of the tongue in relation to different parts of the mouth, 
The labial surd w is the only exception. Excluding this last, 
_ the articulation of the other consonants is effected either upon 
a sudden separation of the root of the tongue from the throat, as 
in ‘k,’ &; or upon a similar separation of the body of the tongue 
from the palate, as in the case of ‘ ch,’ (as in‘ child’), & ; or upon 
a corresponding separation of the dp of the tongue from different 
parts of the mouth which it is capable of reaching, forming the 
different ‘ t’ sounds. 

When the tongue is somewhat curled backwards, and then made 
to touch the upper part cf the palate the cerebral ‘t’ (-), will be 
produced. ‘This is the extreme position to which the tip of the 
tongue can reach backwards in the pronunciation of a‘t.’ Its 
extreme position forwards is at the tips of the front teeth: in this 
Men. ZX. 0, 8; Vou. VI. N. 8. 
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position it pronounces the dental ‘ t? (s). There remains a posi- 
tion midway between these two extremes, namely, the line where 
the palate meets the roots of the front teeth: this appearsto be 
the proper ‘ birth-place’ of our letter »; and if so it may conse- 
quently perhaps not unaptly be assigned the power of a CEREBRO- 
DENTAL ‘ t.’ 

Whether the letter in question ever had in popular usage the 
pronunciation here claimed for it as its true power, this paper 
does not profess to enquire ; much less to decide on the one side or 
the other: nor is it intended to express even the whisper of a 
wish to alter in any way the present popular articulation of the 
letter. Its sole object has been to endeavour to solve an apparent 
anomaly in this remarkably regular language, and to ascertain the 
true place of the letter in the classification of the Tamil alpha- 
bet. It is sufficient if a probable case has been made out in sup- 
port of the position that, philosophically regarded, this letter is to 
be classed as a CEREBRO-DENTAL ‘ t.’ 


II. On the Photographic delineation of Microscopie objects. By 
Lizut. J. M1IrcHELL. 


I was requested at our last meeting to write a paper on this sub- 
ject. Itis not, I fear, one of very general interest even to Photo- 
graphers, and I perhaps ought to apologize for troubling you with 
it. It may however, as suggested by Colonel Hamilton, serve to 
induce others to give us the benefit of their experience, and if so 
my labour will not have been altogether useless. 

The subject is not a new one, a paper by Mr. Joseph Delves, 
“On the application of Photography to the representation of Mi- 
croscopic objects,” having been communicated to the Microscopi- 
cal Society of London in October 1852, it will be found in the 
transactions of that Society for 1852-53. This was followed by a 
paper from Mr. G. Shudbolt, a well known Microscopist and Pho- 
tographer, ‘“‘ On the Photographic delineation of Microscopic ob- 
jects by artificial illumination,” and by another from Mr. S. High- 
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ley of Fleet Street “On the practical application of Photography 
to the illustration of works in Microscopy, Natural History, Ana- 
tomy, &c., &c.”” Both these papers were published in the Journal 
of Microscopical Science for 1858, accompanied by proofs, from 
Collodion Negatives, of the Trachez of the Silk-worm, and a por- 
tion of the Proboscis of a Fly: being, I believe, the first Micro- 
Photographs ever published. 

These gentlemen had all restricted themselves to the use of the 
object glass only, which was applied to use, in various ways, with 
an ordinary Photographic Camera. Why they discarded the eye- 
piece I cannot say, as they are silent on that point. 

In November 1854, Mr. F. H. Wenham, a gentleman, who, as 
an amateur optician, has done much for the improvement of the 
Microscope, read a paper to the Society “ On the production of 
Photographs of Microscopic objects.”’ This gentleman turned the 
instrument into a solar Microscope, and took his pictures in a 
dark room, which was in fact his Camera. The prepared paper 
was placed upon a frame that could be fixed at any convenient 
distance from the Microscope, which frame also held the paper, or 
card-board, upon which the object was focused. He also dispens- 
ed with the eye-piece. 

As early as the year 1850, I had expressed (to personal friends) 
my conviction of the practicability of delineating Microscopic 
objects by Photography, but it was not until some time in the year 
1853, that I, (without knowing that anything of the kind had been 
attempted elsewhere,) began to apply our delightful art to that 
purpose. My apparatus was very rude, the Camera having been 
made for me by a friend whose skill in carpentry was by no means 
equal to his desire to assist me. With this, however, anda small 
French Microscope, and with but little knowledge of Photography, 
I took, by the Calotype process, some negatives, which Captain 
Tripe considered so promising that he asked me to let him send 
them to a friend in England who took much interest in such mat- 
ters. I at that time used both object glass and eye-piece, and on 
resuming the practice of this branch of Photography in the early 
part of this year, I adhered to my original plan of using the whole 
of the Microscope, and not the object glass only, as appears, from 
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what I have been able to learn, to be still the general practice in 
England. The only exception I know of, being the Rey. W. T. 
Kingsley, whose paper upon the subject of Micro-photography, read 
to the Society of Arts, willbe found in No. 8 of the London 
Photographie Journal. 

Mr. Kingsley’s name is well known to Microscopists as that of 
the inventor of a Condenser which bears his name, and he has, I 
believe, some reputation as a scientific man, and it appears to me 
very probable, that the complicated additions he thought it neces- 
sary to introduce has done much to deter people from the practice 
of Micro-photography, of which we now very rarely hear any 
thing. In his paper he describes as necessary, 


1st. A set of collecting lenses. 

2nd. A set of condensing lenses, of which a separate set was 
to be provided for each power; although of no use for any other 
purpose. 

3rd. Object glasses very much under-corrected for colour, 
leaving a strong red fringe, using with these a positive eye-piece 
with an additional (bi-convex) lens to the Field glass.—The 
Microscopic object glass is over corrected for colour, this over- 
correction being rectified by the Huyghenian, or under-corrected. 
(i. e. non-corrected) Negative eye-piece. 

The foregoing and some other complications, which I have not 
adverted to, were, if not totally unnecessary, certainly sufficient to 
deter the majority of Photographers from attempting what appear- 
ed so difficult. . 

The illumination of an object when high powers are used is 
doubtless somewhat difficult, and Mr. Kingsley’s condensers 
would not be objectionable were they achromatic and less expen- 
sive ; but why he meddled with the optical part of the Microscope 
itself is to me a mystery, for I find that Ross’s Microscope when 
used with the Huyghenian eye-piece is in the best possible state 
of correction for Photographic purposes, the visual and actinic 
foci being absolutely coincident. In a case of this kind an ounce 
of proof is better than a ship load of argument, and when I say 
that the pictures I exhibited, and some of which I have brought 
for examination were taken at the best visual focus I could ob- 
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tain, I think you will agree with me that it does not seem neces- 
sary to meddle with that part of the instrument. 

The latest writer upon this subject, Mr. J. R. Traes, has not, I 
think, added anything of value to our previous store of knowledge. 
The most remarkable thing in his paper is his great dislike to one 
of the most valuable adjuncts to a Microscope, viz., a mechanical 
stage, and his appropriation, without acknowledgment, of Mr. 
Highley’s mode of applying the object glass stage and mirror to 
the Camera. 

Having alluded, as briefly as the subject admitted, to what has 
been done by others, I will now proceed to describe, as well as I 
can, my method of working with the compound Microscope and 
an ordinary Photographic Camera, for which the only additional 
apparatus required is the following : 

Ist. A board,* 3 feet 6 inches long, 1 foot wide and 6 inches 
thick, has at one end a strip of wood nailed (or screwed) on at 
each side, so as to allow the foot-board, with which most Micros- 
copes in upright cabinets are supplied, to slide easily between 
them, but without any lateral play. This preserves the true 
direction of the axis of the Microscope, the prolongation of which, 
when the body of the instrument is horizontal, should pass per- 
pendicularly through the centre of the focusing screen. The 
requisite altitude is given to the Camera by erecting at the other 
end of the board a table on four legs, which are to be secured, 
by mortising, to the board. The table should be as much larger 
than the bottom of the Camera as will permit a beading half an 
inch high to be screwed on all round; the Camera fits tightly 
within the beading and is thus prevented from moving. Sucha 
board as the above cost me 5 Rupees. 

2nd. A cylinder of black cotton velvet, doubled for greater 
security, somewhat larger in diameter than the flange of the 
Camera lens, and from 4 to 6 inches long. The flange is unscrew- 
ed and loosened sufficiently to tuck one end of the cylinder well 
in between if and the front of the Camera, the flange is then 
screwed up tight again, the screws passing through the velvet. 


* The size of the board will depend upon the size of the Camera 
and Microscope. 
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The other end of the cylinder should be furnished with a drawing 
string. A new front might be made for this purpose, but it is 
not necessary, for, if the cylinder of velvet be a little loose, it will 
not be found at all in the way when the Camera is required for 
other work. 

érd. There is a difficulty about the focusing screen, and I have 
not yet found a good material for this purpose. The common 
ground glass screen forms an infinity of prisms which, when the 
object is strongly illuminated, as by the sun, render a sharp well 
defined outline impossible. The iodized and washed collodion 
plate, recommended by Mr. Shudbolt, is somewhat better, but a 
focusing screen for the Microscopic Camera is still a desideratum. 

The foregoing is all the additional apparatus required. When 
wanted for use place the platform upon a tolerably firm table in 
some convenient spot in the open air, as near as possible to the 
operating room, and if the place selected be such that either sun- 
shine or shade may be had at pleasure, by moving the table a foot 
or two, so much the better. Little more than the mirror should 
be exposed to the sun, and this only while focusing, or exposing 
the plate. At other times the table should be removed into the 
shade, or the exposed portion of the apparatus should be sheltered 
by an umbrella held by an assistant, for the intense heat of the 
sun for any length of time would, in all probability, injure the 
cementing of the object glasses. 

The best general position for the table is parallel with the 
sun’s rays, with the Camera nearest to that luminary. It will be 
found convenient to place the edge of the board close to the right 
side of the table, and the end of the Camera flush with the end 
of the table. 

The platform having been thus fixed, put the Camera into its 
place, and then the Microscope. Having turned the body until it 
is horizontal, push the foot-board along until the eye-piece is just 
inside the Camera. Tie the velvet cylinder tightly round the 
body of the Microscope, and place the focusing screen at ten 
inches from the focus of the eye-piece. 

The usual diameter of the field at ten inches from the lowest 
eye-piece is five inches, and a square of this size should be mark-— 
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ed upon the focusing screen; with the deeper eye-pieces, the field 
is from 8 to 9 inches, and if the Camera admits of a picture of 
that size being taken, a corresponding square should also be 
marked on the screen. 

Now adjust the mirror so as to throw light into the instrument ; 
if all has been accurately made and put up, the circle of light 
will be just contained by its proper square: the apparatus is now 
ready for use. 

The artist need not confine himself to a distance of 10 inches, 
but that being the distance at which the magnifying power of a 
Microscope is measured, it is the most convenient for general use, 
as the amount of amplification will be always known without 
calculation. 

No correction for actinism being required, the object should be 
focused as for Microscopical examination, i. e. the best visual 
focus possible should be obtained. The field should be equally 
illuminated. With the lower powers this is very easy. Use the 
flat mirror, and if the object slide is covered with paper, adjust it 
so that a circle of light is thrown upon it, the object being in the 
centre. If the slide be not covered a piece of paper or a card 
placed upon it will enable you to see when the light is in the right 
place. This adjustment will generally be found sufficient, and, if 
not quite the thing, will require very little alteration. 

With powers above the half inch it will be generally necessary 
to use the achromatic condenser, and here there will be some 
difficulty in illuminating the field properly, and for reasons that 
will readily occur to the Microscopist, one of which is, that when 
a large instrument is put up in this way it is very difficult to reach 
the mirror and look into the focusing screen at the same time, but 
by placing the apparatus close to the side and end of the tube, as 
previously directed, and sitting on a chair at the corner, it can be 
accomplished with a little patience. 

The source of light (when that jis the sun) must not be accu- 
rately focused upon the object, as it will be reduced by the con- 
denser to a mere point, but the condenser must be racked up or 
down, (usually the latter) until the best light is obtained, 

It will be advantageous to use a focusing glass to examine the 
image formed upon the focusing screen. Any positive eye-piece 
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will do for the purpose. I have found Ross’s Micrometer eye- 
piece, with the Micrometer removed, answer very well. The most 
difficult part of the business is to know when you have got the 
best focus, for the worst image given by the worst Microscope, is 
sharper and more free from colour, than any I have yet seen upon 
the screen. A Rainey’s light moderator improves the picture 
while focusing, but it stops too much light to be used with ad- 
vantage. 

I have not kept a record of the times of exposure of the few 
plates I have had time to take, but I believe the extremes were 15 
seconds and 2 minutes. I think the collodion I used was very in- 
sensitive and my Pyrogallic acid was old ; and had probably lost 
some of its power. 

I believe I have nothing more to add, I do not attempt to teach 
either Photography or the use of the Microscope, but merely to 
describe a simple and inexpensive method of adapting the two in- 
struments, the Camera and Microscope, for use together. 


III. On Indian Weights and Measures. By J. W. Brexxs, 

Esq., C. S. 

WirnHovrt attempting a formal review of Mr. Bayley’s paper 
on Indian Weights and Measures, which appeared in No. IV., 
we desire with a view to encourage discussion and stimulate 
attention to the subject to say something, in defence of a plan of 
assimilating Indian to English weights, which plan Mr. Bayley 
himself has introduced and condemned in the same page. 

So as to arrive collectedly at the point of controversy, we sub- 
join a brief notice of Mr. Bayley’s paper and of his mode of treat- 
ment. The opening* page states “ that no system can be speci- 
‘“ fied which will not be open to some objections, and the object of 
“this paper is simply to propose for the consideration of those 
** interested in the matter, a few different modes of arranging the 
“‘ weights and measures, in order that the subject may be well 


* Madras Journal of Literature and Science, vol. II. No. 1V. New 
Series, p. 183. 
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“ discussed by those qualified to give an opinion before any one 
“« system is authoritatively adopted.” 
He divides his subject into four heads, and treats them in the 
order we have written them down. 
1. Linear Measure. 
2. Superficial do. 
3. Weight. 
4, Measure of capacity. 

Had Mr. Bayley’s intention been to set forth a system that 
would provide a perfect corrective for the metrology of India and 
England, so that without altering the denominations of the weights 
and measures in use in either country, they might nevertheless be 
adjusted in conformity with each other and with some known stand- 
ard, he could not have advocated a better system than that ex- 
plained by Captain T. B. Jervis of the Bombay Engineers in his 
book entitled An Essay on the Primitive Universal Standard of 
Weights and Measures. But as neither the metrology of England 
nor the numerous systems of India correspond with Captain Jer- 
vis’ Primitive Standard, nor are regulated by it, the next best 
thing to be done is to have some system arranged, which retain- 
ing as far as practicable the old Native names and “ traditionary 
Standards” will admit of the weights and measures of both coun- 
tries being in some degree assimilated. 

In respect to Linear and Superficial measures, the English sys- 
tems are already (as Mr. Bayley points out) in extensive use among 
Natives, and therefore no difficulty need be anticipated in their 
complete introduction. There is this, moreover, that renders a new 
system of Linear measure easier of introduction than new mea- 
sures of weight and capacity, viz., that there is no uncertainty nor 
mystery about a yard measure. Its exact measure is apparent. 
It allows of a Native easily comparing its relative length with his 
own hat’h (cubit), adee (foot) or guz (ell). It creates no doubt 
in his mind. He can readily test its length (more majorum) by his 
own forearm. Whereas the exact magnitude or otherwise of 
measures of weight and capacity cannot be so determined by 
sight or touch and do not admit of such ready test and verification. 

Moreover in regard to superficial measure we may add, that it 
Non EX. 0. Ss. VOL. VI. N. 8. 
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does not hold the same important position in respect to the great 
majority of the people, that the common commercial measures of 
weight and capacity do. Where the convenience, if nothing 
more, of every unit of the people would be more or less affected 
by any change in these latter, perhaps not one in a thousand would 
care a straw about the introduction of a new system of superficial 
account. 

Mr. Bayley next treats of Weights, (vide p. 186 of No. IV. New 
Series.) 

He first considers an arrangement on the Tola unit, and gives 
the Calcutta and Madras Tables of weights calculated upon that 
in accordance with Act VII of 1833, which made the Tola of 180 
grains ‘“ the unit of a general system of weights in all Government 
transactions.” To both of these Tables, Mr. Bayley objects chiefly 
because they do not conveniently accommodate themselves to the 
Imperial Weights of Great Britain. And itis here, to remedy this 
inconvenience that he casually refers to a plan, of which we de- 
sire to say a word in support. 

That it is absolutely necessary to have some standard cannot be 
questioned ; for the magnitude or weight of a body can only be un- 
derstood by comparing it with some other and well known body- 
Neither can it be questioned, but that it is very desirable to fix 
upon some standard which is generally accessible and easy of 
comprehension. 

In India, weights have always borne some relation in each 
district to some coin in circulation there, generally to the one most 
in repute. In Bengal, Bombay and most parts of the Deccan 
they conformed to the Rupee.. In Madras to the Star Pagoda. 
In Malwa and other States, otherwise. The Rupee, however, 
may be said to have been generally the chief standard coin 
throughout India, and almost everywhere is considered by the Na- 
tive the standard unit, of which all his weights are certain multiples, 
and by which all are to be regulated and tested. The Rupee in . 
fact is the Indian traditionary standard unit of weight. And this 
point is important when we consider that, by the revised Assay 
Table lately published by the Bombay Government, every conceiv- 
able variety of Rupee in regard to weight has been put into cir- 


APRIL—SEPT. 1859.] On Indian Weights and Measures. 19 


culation from time totime by Native States ; this when we come 
to fix the number of grains that ought to exist in the Tola unit 
renders it difficult if not impossible to say which is the right and 
which the wrong number of grains. 


The Rupee, as the Tola unit in many different parts of India, 
has been reported at any number of grains from 170 to 190 and 
upwards. 


Captain Jervis in his Indian Metrology says, that 187°5 grains, 
as established by Akbar, is the true Tola weight; the seer being 
76°8 tolas or 14,400 grains, and the maund 3072 tolas. Probably 
Mr. Jervis is right, we do not maintain the contrary. It may 
be perfectly clear to those who investigate the subject that the 
tola of 187°5 grains is the true and ancient standard by which the 
coinage and ponderary system of India was and ought to be regu- 
lated ; but this is just as clear that we have now a Tola unit of 180 
grains established by Act; and, even if on other grounds it were de- 
sirable to raise this to 187°5 and found a ponderary system there- 
upon, there would still exist that same objection which Mr, Bayley 
has taken to our present Tables of weights, viz: want of comfor- 
mity to the imperial measure of Great Britain. 


A ponderary system calculated upon a Tola unit of 187-5 grains 
results in most inconvenient numbers, as may be seen from the pre- 
sent Calcutta and Madras Tables, which calculated on the same 


principle, cannot be converted into Avoirdupois without innumera- 
ble decimals. 


Catcutta TABLE. auwalead 
in Eng. lbs. 
Grains. Tolas. Chittaks. Seer. Mun. 
187°5 = 1 Be x 8 lbs. 
937°5 = 5= 1 ors 
150,000 — 80 — 16 = Il wece (2 149857 
6,000,000 — 3,200 — 640 = 40 = 1,.185°71428 &c 


SE TE I A SN CAE ERAN 
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Equivalent 


“Mapras TABLE. in Eugalbs. 
Grains. Tolas. Pollams. Viss. | Maund. 
1875 — an i a Ibs. 
5625 = 3 = 1 mi mai 
22,500 — 120 — 40 = | we weal 2142807 
180,000 — 960 — 3820 = § = | Se We AS pa iy 


The adoption therefore of the true and original unit of 187°5 grs. 
would not, it is evident, lead to such a simple and uniform ponde- 
rary arrangement as would admit of easy conversion into the im- 
perial weights of Great Britain. 

But although a tola of 187°5 grs. does not answer our purpose in 
every respect we do not see the objection to the adoption of ano- 
ther No. (and especially of one that is found to correspond with 
the average weight of old Native rupees) which does answer in all 
respects. No objection at any rate could be made to such a course 
on the score of tradition or prejudice or anything of that kind, for 
there have been rupees of all weights. And the argument seems 
plausible which contends, that where each district would seem to 
have had its own standard tola it would be our best plan, if 
any change is contemplated, to select such a number for our stand- 
ard as, 

lst, would be acceptable to the inhabitants and so convenient 
that the weights which are multiples of the unit would be easily 
convertible into Avoirdupois, 

And, 2nd, as will most approximate the average weight of old Na- 
tive Rupees, on which the different native systems of weights have 
been calculated, and interfere as little as practicable with the pre- 
sent, and existing Native weights which have the prescriptive sanc- 
tion of long usage. 

As far as the second point goes, the present Tola of 180 grs. 
would seem to meet all the conditions, but the great objection re- 
mains that the weights calculated therefrom cannot be convenient- 
ly converted into English weights, and we scarcely think Mr. 
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Bayley’s plan of retaining the present tola weight and altering the 
seer to 772 tolas satisfactorily removes all objection. Firstly, a 
seer of 773 tolas will not meet with ready acquiescence from the 
Natives, and therefore will not be found easy of introduction ; and 
secondly, it is open to minor objections which we think might be 
avoided by the adoption of another plan. Such for instance as a _ 
plan founded upon the traditionary standard of the country and 
which would enjoy these advantages, viz: that it retained the seer 
of 80 tolas the best known weight in India, and that the present 
Government Tables of weights (which are now extensively known) 
calculated thereupon would readily conform to English weights. 
Mr. Bayley himself points out some of the objections to which a 
seer of 772 tolasis open. At page 189, he says “a seer of 80 
tolas could no doubt be more easily introduced throughout India 
than any other weight.” At page 196 referring to the result of a 
special enquiry instituted by the Madras Board of Revenue in 1852, 
he tellus ‘that as a general rule it was found that the seer weight 
was that of 80 tolas.”” Now we know the inveteracy of ancient 
custom in these kind of things and how difficult it is to introduce 
achange. People are always ready enough to admit the change 
to be for the better, and that it is very advisable to put an end to 
doubts and differences and to have one uniform system through- 
out, and yet these admissions are never acted upon and never ripen 
into practice. And, thus, we fear that the idea of a seer of 80 
tolas has obtained such root in India that one of 772 tolas would 
have a hard chance of any extensive introduction however desirable 
on other grounds. 

Some years ago the present Tables of the Goverment of India 
and of the Madras Government were introduced, and though the 
latter corresponds, as Mr. Bayley says, with the present Native sys- 
tems of weights it is not used to any extent except in Government 
transactions. Even in England there was occasion for the passing 
of innumerable Acts of Parliament to put an end to the confusion 
arising from the use of weights of the same name but different 
magnitude, and till of late years the Acts produced little effect. 
In India if any change very apparent to the Natives and militating 
against mamool is attempted, no number of Acts will effect a 
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general introduction of the change. It becomes therefore a point 
of extraordinary importance that in the proposed change every- 
thing, as far as possible, should run consonant with Native notions 
of weights and measures. Any intelligent Native will tell you a 
seer weight is 80 tolas, but perhaps not 2 in 20 would agree as to 
the exact number of grains that made atola. But setting aside 
this consideration for the present the chief objection to a seer of 
772 tolas is, as Mr. Bayley himself says, that it does not admit of 
subdivision, you cannot well halve it, and any other sub-multiple 
is proportionately more intricate and fractional. Besides this as 
regards the opportunity of easily testing the seer we scarcely think 
a + of a Rupee can be considered “ just as much a coin of defined 
weight as the whole rupee.” Itis so at present when it leaves 
the Mint, although it has been recommended, and supported by the 
Government, that the smaller coins should be issued in the form of 
tokens at a fictitious value and weighed in the gross. The two 
anna pieces are now no longer adjusted individually. But, at any 
rate, by reason of the thinness of the metal the + Rupee can never 
receive so bold an impression as the Rupee, in consequence of 
which and the greater circulation it undergoes it wears faster and 
lasts a shorter time than the Rupee and (a fortiorz) is not so con- 
venient a standard. | 

Moreover, Mr. Bayley’s seer of 772 tolas does not conform ex- 
actly to English Avoirdupois. It would be 5 grains short, he 
says, (p. 193) of 2lbs., but nevertheless he would have it defined 
legally equal to 2lbs. 5 grains is a very small difference, but 
whether in practice it would be found immaterial we are not pre- 
pared to say. The best Mercantile Firms dispute over the 1-16th 
and 1-20th of a penny in the exchange with England. In such 
transactions it would be difficult to draw a line and say what 
fractional difference ceases to be of importance. The following 
plan, of Mr. Bayley, of keeping the present tables with the 
same denominations and relative magnitudes but reducing the 
Rupee, the standard unit, to 175 grains (retaining the same 
amount of pure silver 165 grains) appears to us the easiest of 
introduction and the most practicable. By it two objects would 
be gained, 
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1. The retention of the present system of weights which are 
now widely known, and which correspond in some degree to 
the best known Native systems. 


2. Assimilation with, and easy convertibility into, English Avoir- 
dupois. 


We subjoin the Calcutta and Madras Tables reckoned at 175 
grains the tola. On the right are the equivalents of the several 
weights in English lbs. On the left are the number of grains the 
several weights are now considered to contain with the tola equal 
to 180 grains; this arrangement is made for easy comparison with 
the number of grains they will severally contain with the tola 
equal to 175 grains. 


Madras Table of Weights with Tola equal to 175 grams. 


sae #3 
5O8 : rice 
¢ E Es Grains, Tolas. | Pollum. | Viss. | Maund. = 52 
a oa 
Zoos a 
51 ay 2 | | 1-40th 
540\.  595— 3 1 | 3-40th 
21600} 21000—| 120— 40—| 1 3 
172800|168000=| 960=| 320=| 8=| 1 | 24 


In Southern India a seer of 24 tolas called a Cutcha seer is 
very prevalent—it is equal to 24-40ths of a lb; this and the Ben- 
gal seer of 2lbs. might be introduced into the Table something in 
this way : 


175 grains = 1 tola. 

3 tolas ==j4i 8, pollum: 

8 pollums = 1 cutcha seer. 
40 tolas = 1 Ib. 

2 Ibs. = 1 Bengal seer. 
13 Bengalseer = 1 viss. 


8 viss = 1 maund. 
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Bengal Table of Weights with Tola equal to 175 grains. 


sae Be 

ROS Bie 

ag 2 Grains. Tolas. |Chittaks. Bengal Mun. iS EI 3 

52.8 oe 
180 io 1 1-40th 
900 aio i 1 

ff a a 
14400; 14000=} 80=—| 16—= 1 2 
576000 560000=|3200— 640—|. 40=|. 1 80 


By this arrangement |25=—|would equal} 2000 
the proposed New Ton. 
The Bengal Table might be written in this way,— 


175 grains == 1? fola: 

5 tolas = 1 chittak. 

8 chittaks oe as 3S 

2 ib = 1 Bengal seer. 
40 Beng. seers = 1 mun. 

25 mun. == 4 ton. 


The Calcutta and Madras Tables amalgamated make,— 


175 grains == 1 tola, 
5 tolas = 1 chittak. 
8 chittaks = 1 hb. 
2 ibs. = 1 seer, (Bengal) 
14 Beng. seer = 1 viss. 
8 viss = 1 maund. 
34 Maund or 80 ibs. = 1 mun. 
25 muns, == 1 ton. 


Mr. Bayley, however, says it seems impracticable to reduce the 
Rupee to 175 grains ; if this is the case of course all advocacy is 
at an end. But, prima facie, it appears to us more feasible to re- 
duce the unit of weight, which the great bulk of the people know 
nothing about, from an arbitrary number selected by ourselves to 
a number more in accordance with the average weight of Rupees 
of Native Governments, than to alter the relative values of weights 
higher up the scale which they do know something about, and have 
an obstinate prejudice for, having daily occasion to make use of 
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them. Practically, whether the Rupee weighs 175 grains or 180 
grains, so long as the quantity of pure silver remains the same, 
seems of little importance. All coins in circulation suffer wear 
and tear and diminish in weight, and yet people in their every day 
transactions never think of testing the weight of each piece. At 
least it is many years before a coinage will arrive at such a stage 
that pieces are rejected as light; and they will be light many more 
grains than five when such is the case, the remedy allowed in the 
weight of the present Rupee is 14 grains, so it is possible even 
with the present coinage when it leaves the Mint that one coin 
may be 3 grains heavier or lighter than another. The proposed 
change is only 5 grains. In practice no difference will be observed, 
that so accustomed are people to attach a particular value to cer- 
tain coins in circulation.* It is only when coins are brought into 
exchange with the coins and commodities of a foreign country that 
any so slight a deviation (as proposed) from what has existed, 
would be taken into account, and in this matter the proposed 
change to a Rupee of 175 grains, of which 165 are pure silver, 
would work in our favor. For just as a depreciated currency pro- 
duces an adverse rate of exchange, a currency of greater fineness 
will raise the rate. With a Rupee weighing 175 grains, ceteris 
paribus, the par of exchange with England (calculated at the 
usual rate 6s. per oz. of silver) would be raised from 1s. 9°29625d, 
the present par to 1s. 10°29875d, (2. e.) could be raised more than 
a penny. 

ers, dwts. dwts. 


Ex.. Gross weight. 175) 7. e.) 226:2857 are pure out of 240 
Pure Silver.. 165 } (2. e.) 4°2857 better call it, 4:29 B. 


* Formerly, it is true, Rupees were distinguished by the years in 
which they were coined, that is to say, they bore the impression of the 
year of the reigning King of Delhi in which they were struck, and 
after 4 or 5 years suffered a depreciation and became what are called 
Sonat Rupees or Rupees of years. But the depreciation was more no- 
minal than any thing else and arose from the acts of money lenders 
more than from any intrinsic depreciation in the coin itself. The dif- 
ferent coins usually passed current indiscriminately especially if the 
impression of the Sonat Rupee happened to be so effaced as not to recall 
the year in which it was struck. 

Vou. xx. 0. s. Von. VI. N. 8. 
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175 : | 
4°29 (a75 X 3°39 = 178°39 equivalent weight 
— in Standard Silver. 
1575 
390 : 
200 Standard Silverat 60d. peroz. : or'125d. per 


nel _ | grain 178°39 X :125 = ls. 10°29875d. 
922) 750°75 (3:39 \ 

As regards prices the trifling alteration proposed would have no 
effect at all probably. For as on one hand a man buying a pound 
of sugar for a Rupee would get 200 grains less weight of sugar for 
his Rupee than formerly, which is tantamount to a rise in prices, 
so on the other hand the value of the Rupee, by its greater fineness, 
being somewhat enhanced in the eyes of the foreigner would gra- 
dually become more appreciated at home and the holder of a Ru- 
pee would demand more than a pound of sugar in exchange for his 
coin, which is tantamount to a fallin prices. This fall and rise 
would destroy each other. A distant and defined date should be 
named upon which the change was to come into effect. Other- 
wise any sudden introduction would work as a fraud upon all cre- 
ditors. A is debtor to B for one viss of sugar to be supplied 
on a certain day. Eetween the contract and its execution the 
Standard unit is reduced. A viss formerly consisted of 21,600 
grains now only of 21,000. B is defrauded of 600 grains. 


Or, some such regulation might be passed that it was not to affect 
existing contracts, but be only prospective ; in the interim Rupees 
of 175 grains might be coined at once and issued for circulation, 
the collectors being ordered to shroff their remittances to the Pre- 
sidency so as to send down none but old Rupees. In this way, 
though it would take some time, Rupees of 180 grains would gra- 
dually be drawn out of circulation and Rupees of 175 grains be in- 
troduced. . 

"Mr. Bayley lastly considers the measures of capacity. The most 
common measure, he tells us, is the seer measure, which,when heap- 
ed will contain a seer weight of rice or non-danium. Setting aside 
the arbitrary and undefined kind of an idéa a heaped méasure 
gives one, Government as Mr. Bayley says could not “lend a 
sanction to it.” Nevertheless in this also it would be as well 
to diverge as little as possible from the principle of the 
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traditionary standard by which Natives are accustomed to test the 
correctness or otherwise of their seer measure. Their standard 
has always been that a seer measure when h-aped should contain a 
seer weight of rice or non-danium; the new standard might be 
that a seer measure when struck should contain this. This might 
be accomplished, the seer weight of 80 tolas being retained by 
adopting Mr. Bayley’s plan of a quart seer, which when struck con- 
tains 80 tolas of non-danium. 

The quart seer with the tola of 175 grs. will not contain ezacély 
97 tolas of water, at a temperature of Fahrenheit, as is the case 
Mr. Bayley says (though we cannot make it out so*) with the tola 
of 180 grs. We do not see however that this matters much. For 
all ordinary test the knowledge that a quart seer contains, when 
struck, a seer weight of non danium should be sufficient. If nicer 
accuracy is required, its exact measure can be determined by its 
capacity to hold distilled water, in which case a decimal more or 
less in the operation is of little importance. 


IV. The Cairns of Tinnevelly. By the Rev. J. T. Kzarns, 
Missionary, S. P. G., Madras. 


Durine the hot season of the present year 1859, I was obliged 
to visit Courtallum, a place in the Talug of Tencasey in the Zil- . 
lah of Tinnevelly ; while there, the kindness of the Acting Collec- 
tor, V. H. Levinge, Esq., enabled me to inspect some excavations 
which were being carried,on in the lawn, in front of his residence. 
In the course of the excavations the workmen met with several large 
earthen urns, closely imbedded in stones, but unfortunately they 
_ destroyed most of them, either through carelessness or from not 
knowing their value. On personally inspecting the place I dis- 
covered that they had penetrated several Cairns, in each of which 
 * Vide Table in appendix to Mr.Bayley’s paper, at 84° Fah, ; a gallon 
of distilled water weighs 70,000 —151:85—69848°150 

eo a quart weighs 17462:038. 
17462:038--180=97:011. 
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was an urn about 4 feet in height, and about 3 feet in its greatest 
diameter. Each urn had been closely surrounded by a chamber of 
unhewn stones, boulders, such as are at present procurable in the 
bed of the adjoining river. The urns were without ornament of 
any kind, except that the mouths of them were encircled by a bead 
moulding. I examined them carefully, hoping to discover some 
inscriptions upon them but in vain. The only marks or figures 
upon them were upon the inside and close to the edge. They 


were thus, on one side ‘* (-)’’—directly opposite—‘‘ SS” The 


lines forming these figures were each about 3 inches long. The 
manufacture of the urns was coarse, strength and not beauty of 
finish, having been evidently the object of the manufacture. On 
turning out the clay with which the urns were filled, here and 
there I discovered small layers of bone completely pulverized, but 
to my mind entirely forbidding the idea that they had ever been 
submitted to fire. If I am right these Cairns differ in a very mate- 
rial point from the Cairns which have been discovered in Ireland, 
with which I am better acquainted than with any others. How- 
ever I do not contend for this. At the bottom of the urns were 
discovered several weapons, all of iron, but from being imbedded 
in clay, reduced almost, with few exceptions, to bare oxide. Such 
as they are, however, they claim for the age to which they belong 
considerable acquaintance with the arts: one of them, that which 
I have denominated in the drawing a hog spear, is not exceeded 
in manufacture by weapons of that kind now in use among the 
Natives. The large oblong pieces of iron (one of which is encir- 
cled by a moveable ring) marked in the drawing (XX) were also 
found in the urns, but of their use I am ignorant. I would hazard 
a conjecture, however, and call them Azes. In addition to the 
weapons, several small earthen vessels of most exquisite manufac- 
ture were also found; of their original use it is impossible now to 
conjecture almost, but I would observe that, in some of the Irish 
Cairns, vessels similar to the cup, have been found, and are called 
by the Irish Antiquaries “* Lachrymatories.”” Whether this vessel 
was appropriated to such a purpose I do not determine. The 
pottery of the small vessels is exactly like that of vessels which I 
have seen from Cairns on the Annamalies and Nilgiris. 
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My first impression on inspecting these Cairns was, that they 
are the sepulchres of the chiefs of the Aborigines ; for they closely 
resemble the Cairns of the Aborigines of Ireland, wanting, how- 
ever, that which would put the question beyond doubt, namely. any 
primitive weapon, such as a flint spear head, weapons which are in- 
variably found in the Irish Cairns. Yielding to the doubt which this 
circumstance, and the apparently superior finish of the weapons 
and pottery (superior to any thing Aborigines generally are found 
to possess) gave rise to, I felt inclined to assign to them a Budhic 
or Jainer origin, especially as the urns correspond exactly with 
others discovered by me at a place about 40 miles N. W. of Tuti- 
coreen, and of whose Budhic or Jainer origin there can be no 
doubt, as they are found in a place, traditionally spoken of as 
having once been a great Budhist town, but of which, the only ves- 
tige now remaining is an image of Budh or the Jainer Maha Vera. 
This image, I would remark here, is of enormous size; in its sit- 
ting posture it is above the height of an ordinary man, and is hewn 
out of one solid block of mountain granite, it is in a field, exposed 
to the ravages of man and of the weather, but is well worthy a place 
in any museum: there is not the slightest obstacle to its removal. 
However, there is an objection to the theory that these Cairns are 
Jainer, namely, the urns, of whose Jainer origin there can ve 
no doubt, are not surrounded with stone chambers, whereas the 
Courtallum urns are, in this particular, resembling the Cairns of the 
Irish Aborigines, and, per consequence, in claiming an early date; 
but the absence of primitive weapons, as well as the superior finish 
of those which have been found some way destroying this claim to 
antiquity. I should observe that at Courtallum I have not found 
as yet any traces of the Budhic or Jain worship. Whereas in the 
North of Tinnevelly, not far from the place where stands the cele- 
brated image which I have alluded to there is a Sooprumanian 
temple which abounds in Jainer figures cut in the solid rock in 
alto-relievo, though at the present day there is not a Jainer to be 
found in these parts. I would observe in’ conclusion, that the 
Courtallum Cairns had no perpendicular stones about them; if 
there ever had been any we should not wonder at their removal, as 
they are just the thing which Natives would appropriate to them- 
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selves. JI have not so much endeavoured to explain to my read- 
ers the character, &c. &c. of these Cairns, as to inform them that 
such have been discovered in Tinnevelly, the first, I believe, which 
have been discovered so far south. 


V. Memorandum on the Syrian and Jewish Copper Plates of 
Malabar.* By Kooxret Ketoo Narr, District Moonsiff in 
Malabar. 

[We have given insertion to the following paper, not more on account 
of the interesting nature of the subject to which it relates than in 
consequence of the merit attaching to it as the work of an entirely 
self-taught Native Gentleman. But, we do not therefore affirm or 
support the conclusions he has drawn, as we know that some per- 
sons, competent to discuss the matter, are inclined to consider these 
to be untenable. We shall be happy to give insertion to any re- 
marks of our contributors to the chronological theory here advoeated. 
—-Ep. M. L. S. J.] 

THE narrow but very long strip of country stretching along the 
coast from Cape Comorin to Gokurnom is called Kerala, and also 
Parasoo Rama Kshetrom (Parasoo Ramen’s country). Of this, the 
tract of land intervening from the river Canjarote Pooya (the ori- 
ginal southern boundary of Canara) to Travancore, inclusive, is 
now called Malayalam (or the country below the Ghauts) and by 
the English generally, the Malabar Coast. 

Kerala was one of the 56 districts of the Bharata-division or 
Hindostan, and equally with the rest of it was civilized to a cer- 
tain degree long before many of the other nations of the earth 
_ had first begun to be civilized, and ever since has never once been 

destitute of a ruler or of some form of Government; but the wa- 
mity, the many superstitions, and gross idolatry, (opposed alike to 
their own Vedanta and natural reason) of the rulers and their sub- 
jects, have never, up to the present date, permitted that early 
civilization to attain perfection. The inhabitants of Kerala may 


* Vide this Journal N. 8. Vol. IV. p. 152, and also the O. S, No. 30, 
June 1844. 
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yet however justly claim to be admitted to be a people of ability 
and intellect. 

The whole of the original Kerala was ruled by Parasa Ramen, 
and afterwards by the Brahmins established there by him, but the 
greater portion, that is to say, the southern part of it, was after 
some time ruled by Peroomals or Viceroys sent at the desire of the 
Brahmins by the Rajahs of Salem, and each of whom governed for 
the space of 12 years, being subject to certain regulations of the 
Brahmins, but in fact having the superior authority. This species 
of mixed Government appears from several circumstances and 
other proofs, to have commenced 68 years before the Christian 
era, and ended about A. D. 352. The names of the 37 Peroo- 
mals who ruled during this period are still to be found in the old 
records of the history of the country. From this time till Hyder 
Ally’s usurpation in A D. 1766, the ancestors of the present 
nominal Rajahs unquestionably ruled over the country with some 
slight interruptions from the Portuguese subsequently to A. D. 
1498. 

The above narrative (the outline of which may be gleaned, 
though with difficulty it is true, from various old works, however 
overlaid the history in those works may be with fables) is very 
fully illustrated by the following trustworthy Deeds on Copper, 
viz., No. I. dated as will be hereafter shown, without doubt in 
A. D. 230, No. III. apparently dated in A. D. 168, and. No. II., 
which from certain circum:tantial evidence it may be concluded 
was executed about A D. 321.- It is also corroborated by a Euro- 
pean named Cona Thoma, who testifies that he saw the last 
Peroomal at Cranganore (Codungalore) in A. D. 345. 

These three Copper Plate Documents are still extant being pre- 
sérved respectively by the Jews and by Nasaranies or Syrian Chris- 
tians of Malabar. Of these deeds two were executed by the Peroo- 
mals themselves with the knowledge and concurrence of the Brah- 
mins and Chieftains before alluded to, and granted to certain indi- 
viduals mentioned therein; and the other was granted by Marm- 
_ van Sapir Iso to a Church called Tarisa Pully built by Isodata Vee- 
tay, and was executed in conjunction with the then Venaad Adi- 
gul or Chief, now called the Travancore Rajah. From fear of mis- 
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construction, the former two have been numbered I and III, and the 
last II precisely as was previously done in the Madras Literary 
Journal No. 30 of June 1844, page 115 to 146. 

It may be inferred from the Kerala Mahatingam (a very loose 
and vague Sanskrit Book) that this country derived its name Ke- 
vala from one Veera Kerala, the first Prince who governed it. It 
is, though, the opinion of some that as this country abounds with 
cocoanut trees, termed in Sanskrit Kera, it owes its name to that 
circumstance. But, though what the Kerala Mahatinayam relates 
might be accepted, seeing that the Copper Plate Document No I. 
proves that Veera Kerala was the first Prince of Kerala; yet on 
the other hand there may be no harm in surmising, that this name 
of Vee:a Kerala may have had reference to the said country of Ke- 
vala which he governed. 


It is difficult to learn clearly the history of the family of this 
Veera Kerala, but from various Sanskrit and other works such as 
the Mahatinayam, Ulpati and others, it appears pretty clearly, if 
we reject obvious fables, that Parasoo Rama a Brahmin eventually 
gained possession of the country from Veera Kerala’s descendant, 
and after improving it to a great extent, introduced therein his own 
caste people, to whom he ultimately committed its government. 

It is very clear, that the Brahmins above alluded to, soon sepa- 
rated themselves into two grand divisions, one the worshippers of 
Varahom (the superstitious incarnation of the Boar) and the other, 
worshippers of Sharabhom (a peculiar huge bird). The former 
distinguished themselves by the name of Punneyoor Gramakar 
(Boar-villagers), and the latter by that of Chovoor Gramakar 
(Bird-villagers), and they endeavour by all possible means to re- 
tain these designations and distinctions up to the present day. 
These comprise the Numboori Brahmins of Malabar, as distin- 
guished from the Brahmins of any other district. This division 
among the Malabar Brahmins is evident from the Copper Plate 
No. I, the Boar-villagers and the Bird-villagers are the principal 
witnesses therein. 

But at the same time it may easily be gathered from the Scanda 
Poranoom and other works (after rejecting obvious fables) that the 
Brahmins who lived in the country between Canjarote Pooya 
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(River) and Gokurnom, soon detached themselves from the above 
two grand divisions, together with that part of the country, and 
instituted therein a separate government. This on their subsequent 
decay was eventually taken possession of by certain Rajahs of the 
adjacent eastern countries ; but I will go no further at present on 
this subject as it relates to Mangalore ; my object being now sole- 
ly to explain the contents of the Copper Plates which refer only 
to the remaining part of the country now called Malayalom, or 
Malabar Proper. 

This Malayalom country, from the southern boundary of Man- 
galore to Travancore inclusive, was then constituted a separate 
Government under the hands of those called the pure Boar-vil- 
lagers and Bird-villagers, but unfortunately for them, they soon 
began to contend among themselves regarding the affairs of the 
Government, and this ultimately induced them to seek Peroomals 
(chief) from Chera or Salem, undera condition that each Peroo- 
mal should rule for 12 years only; moreover from fear of en- 
croachment by the Peroomals, several of the Brahmins of the 
two grand divisions formed themselves into four principal and 
several other petty Talis (or associations with certain powers to 
check any unwarranted acts of the rulers of the country), under 
the Peroomals, retaining for this purpose in their own hands vari- 
ous executive and fiscal prerogatives. The four principal Talis were 
located at Cranganore (Codungalore), which place all the Peroo- 
mals with the members of those four Talis made their chief abode. 
These members were called Taliyadrimar. The Plate No. I. also 
makes mention of the said four Talis. Some of the places where 
the petty Talis were originally located still bear the affix “ Tali’ 
in addition to their proper names, such for instance as Calicut Tali, 
Chenengat Tali, Koote Coomnut Tali, Neeleesuwaruth Tali, &c. 
The names of the four principal Talis were Mettali, Keettali, Nee- 
diy Tali, and Chingapooruth Tali. 

The power and influence of the Peroomals however, gradually in- 
creased, while those of the Talis has progressively decayed ; during 
this period, the Peroomals had sons and daughters both legitimate 
and illegitimate by females belonging to the family of the original 
Veera Kerala as well as by those of other families—and some of 
Vou. xx. 0. s, Von. VI. N.S. 
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the sons thus descended were appointed by successive Peroomals 
in various places as petty chieftains governing, subject to them- 
selves, the districts thus conferred on them; but without the title 
that is now assumed of Rajah. This latter fact is proved not only 
from the Copper Plate No. I, but also from the other two; for 
those plates merely mention the names of such chieftains as wit- 
nesses thereto without assigning to them any title which belongs 
to a Rajah. 

The popular tradition of the present day, that all the present 
Rajahs of Malabar first derived their origin from the last of the 
Peroomals, and that that personage embraced the Mussulman 
faith has not the least foundation; though it must be here ad- 
mitted that the title of “ Rajah” was first given to most of 
the former chieftains by this Peroomal, witha view to gratify 
and encourage them to oppose Kistna Row, the Rajah of Ana- 
goomty (situated on the banks of the Toombudra), who was then 
making preparations to invade Kerala. The numerical mottos 
which were then adopted with the view of fixing the date of the 
assumption of the title of Rajah, and which are still in existence, 
show the dates from which they thus had that title—for instance 
Raveeloke Sharajay, is the motto of the Cochin Rajah; Shulbha- 
gastamsharajay, of the Palghaut Rajah ; and Devalokesharajay, 
is the motto attached to the Calicut Rajah, the last preferred by 
the Peroomal to the dignity of Rajah, and who was selected to be 
the head of the warriors against the above Kristna Row. All 
these dates coincide with A. D. 325, there being a difference of 
only a few days between them. This last Peroomal was the only 
person who was permitted to evade the rule as to 12 years resi- 
dence only in Malabar, and to remain in power more than 36 years 
in consideration of the services he had rendered to the Taliyadri- 
mar, and for having defeated and driven out Kristna Row. ‘This 
Peroomal afterwards resigned the country and proceeded to Mecca, 
called in Sanskrit Magadha, in or about A. D. 352, or 217 years 
previous to Mahomet, the founder of the Islam religion being 
born, and this departure was due chiefly to the religious induce- 
ments of Majains called Jainias or Boudhas, who as a people were 
then settled in Arabia, and many of whom visited Malabar. The 
original name of Mahajains became in time corrupted into Magains 
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or Magans. The Hindoos through mistake call the Mussulmans 
also Boudhas, and from that error they fell into this other, that 
the last Peroomal embraced the Mussulman faith, and the Mussul- 
mans in former days taking advantage of this ignorance of the 
Hindoos, invented several fables about the Peroomals in honor 
of their own religion. It may thus be safely concluded that both 
the parties are now in error on this point. One Zeirroodeen Mo- 
kadom, an Egyptian Mussulman, who visited Malabar about the 
time of the Portuguese, admits this being an error, in the work he 
wrote in Arabic about Kerala. 

The Peroomual first chosen having been a native of Cheram (now 
called Salem, and which comprised also Coimbatore) he was there- 
fore called the ‘“‘ Cheraman Peroomal,” and this affix was given to 
all the succeeding Peroomals who came from Cheram, till it even- 
tually became a regular title. This fact may clearly be observed 
from the Copper Plate No. I, which calls the country Cheraman 
lokoun (Cheraman’s country) long before the celebrated and ac- 
knowledged last Cheraman even made his appearance in Malabar. 

There appears to be some mistakes in a few letters made by the 
engravers of these Copper Documents ; and when compared with 
the present improved system of the language, some inelegancies 
in the composition and style also are apparent; but these have not 
the slightest material effect upon the real meaning of the contents. 
Here follow the Documents. 


Copper Document No. J. 


“« Beginning from Sri Veera Kerala, the Earth Ruler, the Man- 
“lord, the Emperor, the Sceptre has been swayed through a regu- 
*‘ lar succession of many hundred thousands of years, when Sri 
“‘ Veera Raghava Chucravurti (the Emperor Veera Raghava) was 
“ in possession of the country and was seated in the Royal Palace, 
“ (the following grant was made) in the year when Jupiter was in 
“ Capricornus, on the 21st of the month of Meenom, Saturday, 
** when {as it is further implied] Saturn was in Pisces and on the 
“‘ day of Roham, the 4th Asterim. 

““'We have given Manigramom (the village called Mani) to 
“ Travi Corten (Curten) of the town of Mahadevor, the grand 
“ Chettiar [Merchant] of the Cheraman’s country. We have 
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‘also given to him the right of Peelavata,¢ of having the Pavana- 
‘*tungum house Pillarb and of receiving Puroopcrooma® and 
‘* Kadatoo,? and further the honor of having Valinchiyem and Ta- 
‘‘ nichett in Valinchiyem,’ and moreover of having the privileges 
“of Moora Cholloo and Moomatas and Puncha Vaddium,’ and 
** Changoo,’ and Pakel Velukajy and Pavata,* and Aymtolom, 
‘“‘ and Cotta Coda,” and Vadooca Para," and Idopati® and Tora> 


a. A cloth permitted to be worn over the shoulders by people of high 
caste alone. 


6. Accarved Pillar erected in the south-east corner of the portico, 
which, as also the portico were in former days forbidden to Sudras and 
other people of inferior caste. 


e. All the revenue. 


d. The fee paid by rich persons and merchants and particularly 
females, to the Ruler or chief of a district for a guard for their personal 
protection when travelling from one country to another, also ferry tolls 
generally. 


e. The carved sword and sovereignty or authority with the sword. 


jf. Fore-runners and the recital of praises, the heralds proclaim the 
title and deeds of the person in the State vehicle, a practice still ob- 
served in the processions of the Zamorin, &c. 


g. Five musical instruments of Malabar, viz., Jenta, Chengalam, Kela- 
talom, Muddalom and Koyel. 


h. Conch which in former days was used only in the Pagodas, and 
before a Jogee or Sunnyasi. 


j- The lamp by day, i.e. a brass lamp with a long tail or handle, a 
lamp of this kind is carried lighted in broad daylight the same as if it 
was night before the idol, when borne on the head of a Nambudry 
Brahmin in the daily Pradakshana or procession round the temple. It 
is also allowed to be carried lighted before Jogees and Sunnyasies even 
in the day time. 


 k. The cloth spread on the ground along the streets for the Raja to 
walk upon, when he proceeds with all pomp in public procession round 
‘the city on a fixed day after his accession to the throne. 


1. A sort of litter permitted to be used only by Rajas or Brahmins. 


m. Royal umbrella with a very long handle, which none but a Raja 
is permitted to use. 


nm, A drum, such as is used in the Northern Tamil and Teloogoo coun- 
tries, and which is beaten before the palace of a Raja at the same time 
with the Puncha Vaddium, or five kinds of musical instruments, in the 
morning, at noon, and in the evening. 


o. A carved plank to sit upon, which was forbidden to be used by 
eudras and other inferior castes, and was placed generally on the south- 
hrn, though now occasionally on the western, side of the portico of the 
Souse. 
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““nom,? and Tanichett,g over the four Cheries,” in the city of 
** Manigramom—moreover we have given him as slaves the oil 
‘* manufacturers and the Ainkoody Cummalers.* We have given 
‘* to the Lord of the Town, Iravi Corten, the Taragoot and Choom- 
‘““kom” of all that may be meted by the Para,” weighed by the 
‘** balance, or measured by the string, of all that may be counted 
“‘ or carried, in a word, of all from salt to sugar, and from musk 
“to lamp oil,” within the Codungalore harbour and the town 
“between the four Talis and the gramoms (villages) adjoining 
*: thereto. 

“We have written and given this Copper Plate with water, * 
“ &c. to Irawi Corten the Cheraman lokaperroom Chettian,y and 
‘“‘to his sons and son’s sons, in regular succession. 

‘** With the knowledge of the Panniyoor Gramom and Chovoor 
““Gramom* we have given it; with the knowledge of Venadoo 


p. Furniture and decorations in the temporary erections on the occa- 
sion of a marriage, &c., permitted only to the higher castes. 


q- Sovereignty or executive jurisdiction. 
r. The four suburbs, streets or bazars assigned as usual to different 
castes or occupations. , 


s. The five sects or castes of Artificers, viz., the Ashari, Mooshari, 
Tattan, Perning Collen, and Tol-Collen ; or Carpenter, Brazier, Gold- 
smith, Blacksmith, and Tanner. The term Cummalar signifies, mean 
or low, but the term is not applied to them from contempt of their pro- 
fession, but because of the order assigned to them in the grand division 
of castes, in which they are ranked as Artificers. It may perhaps be 
surmised that the sense of contempt which this term now implies as 
‘** low” and “ mean” was adopted by the people of Malabar in conse- 
quence of the five sects comprised under this designation being given 
to the degrading and shameful custom of marrying one girl among 
three or four brothers. 


¢. Brokerage. 
u, Dues or customs. 


v. A measure containing 10 dungalies, but really varying in different 
parts of Malabar, sometimes as for salt equivalent to the Indian maund. 


w. These are familiar phrases and signify all and everything. 


x. That is with water and flowers, for every fee simple or Janum 
is transferred with the ceremony of pouring water with some flowers 
strewed upon it into the hands of him who receives it. 

y. Grand or chief merchant of the Cheraman country. 


i Ze a two grand divisions of the Brahmins of Malabar before men- 
ioned. 
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“and Onadoo,* have we given it; with the knowledge of Erna- 
“doo and Vulwanadoo, have we given it; we have given it for 
‘“the time that the Sun and Moon shall endure. ‘“ With the 
“ knowledge of the above has this been written and engraved by 
“ the hand of Nambi Chadayen, Grand Goldsmith of the Chera- 
“man country.” 

According to the well known and absurd practice of Hindu 
authors, the above Copper Plate No. I as a preliminary states 
that the country had been ruled by the successors of Veera Kerala, 
the original Prince, for “ many hundred thousands of years.” It 
seems therefore quite unnecessary for me to make any comment 
on so vain and foolish a preface. 

It is quite clear that this document was given by Veera Raghava 
Chucravurti in the year when Jupiter was in Capricornus, and 
Saturn in Pisces, and on Saturday, on the 21st of the month Mee- 
nour (March and April) and on the day governed by Rohani the 
4th Asterism, therefore to find out the date of the document in 
question, it is imperative on us to undertake to ascertain when the 
above mentioned phenomena occurred during the administration 
of the Peroomals, or indeed at any other period, either antecedent 
or subsequent to it. If this task be patfently persevered in, we 
cannot fail to attain the object of our desire. 7 

Previous to the institution of the Collom Era in Malabar (i. e. 
1030 and odd years ago) by Shunkara Achariar, it was usual to 
insert in documents either the number of the days elapsed of the 
present age called the Kali-yoogom, or else the Zodiacal sign in 
which Jupiter and Saturn then severally stood, adding thereto the 
month, date, and the day of the week, and the Asterism of the day. 
Moreover it should be borne in mind that in ancient times ifin any 
year Saturn or Jupiter stood for more than one-third thereof in any 
one of the Zodiacal signs, it was usual to call the whole year after 
those signs, affixing the names of Saturn and Jupiter. Even after the 
Collom Era had commenced, and that year together with months 
and dates came into use, the former method also was occasionally 


a. The deputy chieftains of those two districts. 


b. Deputy chieftains of those two districts now known as the Ernaad 
and Vulvanad Talooks of Malabar Proper. 
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used, and though this practice was ultimately dropped, and the 
year, month, and date alone appear now in deeds, yet in some of 
the astronomical writings, &c., the ancient practice is still employ-. 
ed up to the present day. 

Now, therefore, to find out the date of the Plate No. I, it must 
be ascertained from the best astronomical calculations, on what 
particular day the above state of the heavens actually occurred, and 
to prevent any mistakes creeping in, it behoves us to make the 
computation upward from the present date. Accordingly by re- 
peated trials I have come to this final conclusion, that such a con- 
currence of the heavenly bodies happened on the 1,216,665th day 
or in the year 3,331 of the Kaliyoogom. Though it may be ob- 
jected that Jupiter left Capricornus 5 days and 16 astronomical 
hours previous to the day in question (that is the date of the deed 
No. I.) after remaining fully 11 months and 25 days in it during 
that year, yet in accordance with the practice above stated, the 
year would be correctly described as that in which Jupiter was in 
Capricornus. 


Now for the present Collom year 1031 or A. D. 1855-56, the 
year of the Kaliage is 4957 from which if we deduct the above- 
mentioned 3,331, the remainder will be 1,626 corresponding with 
A. D, 230; which is therefore unquestionably the date of the 
Copper Plate No. I. 


To make this plainer to Astronomers, I subjoin the following 
Memoranda. 
On the 1,216,665th day of the Kali-yoogom, or age, the Sun 
stands thus............11 
20 
37—find the month and date by this. 
The Moon stands thus, .01 
18 
28—find the Asterism by this. 
Jupiter stands thus,....10 
05 
16—find by this the Zodiacal sign in 
which Jupiter stood in that year. 
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Saturn stands thus.....1ll 
24 


41—find by this, in what Zodiacal sign 
Saturn stood on that day. 

If the above mentioned 1,216,665 be divided by 7, the remain- 
der will give the day of the week. For, according to the acknow- 
ledged Astronomical authorities, Friday is the first day of the be- 
ginning of Kali-yoogom or age, so that the divisor 7 should be 
reckoned from Friday to Thursday, and 2 being the remainder 
fixes the day of the week as Saturday. 

The Nassaram (Nazarene), the chief Merchant who received this 
Copper document No. I. is styled “ Iravi Cortam”—*“ Iravi’* in 
Tamil or “ Ravi” in Sanskrit means the “ Sun”—Curten (or Cor- 
ten according to the corruption in Tamil) means “ Lord” or 
“* Chief,” and when these two words are compounded they become 
** Travi Corten,” a mere title in which no shadow of a Syrian name 
is to be traced. This same word “ Irvavi” or ‘“ Ravi’ likewise 
will be found to be prefixed to the title of some of the Rajahs of 
the present day as it was also to that of many of the Peroomals 
in former days. 

This honorary title “ Iravi Corten” was given to the man in 
question by the then ruling Peroomal, and the bare title only is 
mentioned in the document in accordance with the custom of 
_persons of high rank, who always omit to state their personal 
names in such documents, &c.; a practice which is generally fol- 
lowed up to the present day. The Peroomal thus promoted him 
to the Lordship of the city with other privileges and honours, and 
that city appears to have been situated somewhere between the 
Codungalore harbour, the Gopoorom or Gatehouse of Codunga- 
lore, the 4 Talis, and the adjoining Gramoms or villages. 

There is every reason to believe that the city Manigramom, 
which Iravi Corten of Mahadeva Patnom (i. e. Codunlagore so 
named because the Peroomals resided there) obtained by this 
Document No. I. asalso Auchoo Vunuom which Joseph Roben, a 
Jew, obtained by Document No. III. were chiefly inhabited by 
Jews and Nazaraines (Syrian Christians) indiscriminately and not 
to any extent by Hindoos ; for otherwise the Manigramakar, the 
inhabitants of Manigramom, as well as those of Anchoo Vunnom 
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unless they were Jewish and Christian principalities would never 
have been appointed as they were by Document No. II. to be the 
protectors or Trustees of the Tarisa Pully or Church erected by 
Isodata Veeray. 

The city Manigramom above alluded to derived this name from 
the wealth it then possessed and not as the Nazaraines think from 
other reasons. Thus for example the Muckwas (or boatmen) in 
their songs make mention of Nalla Maninagaram or “ Great city 
Mani of Maday in the Cavage Talook, whereas there never has 
been, nor is, any city of that particular name at Maday. Again, 
the best of any 10 things is called Mani (i. e. Principal or Chief) 
and if the Manigramom of the documents in question had not had 
that title given it merely on account of its then great wealth and 
Superiority, it would have existed still under the same name as is 
the case with many other old cities. Further, there is no probabi- 
lity attached to their assertion grounded on their own tradition 
which alleges that the name of Manigramakar (inhabitants of 
Manigramom) was derived from one Manica Vachaker (a Tamil 
Poet) for if the name had its origin from any such person it would 
have been Manica Vacchakennar and not Manigramakar. 


The tradition on this point is that many of the Nazaraines hav- 
ing followed a certain heathen Conjuror named Manica Vachaker 
and been thus drawn into error, they ever afterwards had the 
name of Manigramakar, but that the rest who proved steadfast 
to their faith received the name of Dhuariakel or Dhairishalikel, that 
is men of courage. From this tradition there may perhaps, if any 
thing at all, be inferred that about the time when their city from 
its wealth and importance had the title of Mani, many of the 
Nazaraines thereof in some way or other became Schismatics, 
while a few only adhered with courage (Dhairya) to their faith. 


The Document No. I. calls Iravi Corten a Chettian ; the weaver 
as well as the oilmonger, is now as also formerly called Chettian ; 
so that it is very probable that when Iravi Corten first came to 
Kerala his trade was either in cloth or oil. 

It must not be inferred from the fact that the Kollatry or Chem- 
kal Rajah is not named as a witness to the Documents No. I. or 
No. III. along with other chieftains, that he was not then under the 
Wel, XX: 0. s, Vou. VI. N. 8. 
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control of the Peroomals, for he was certainly promoted by the 
predecessor of the last Peroomal from his deputyship to be the Ra- 
jah of Cherukal in A. D. 307, the numerical motto of his title 
being Neeradhisamaraya—the reason was no doubt that he was 
located at so great a distance from Codungalore. 

Because the Copper Document No. I. says that Veera Kerala is 
the first prince of Keerala, there is no just ground whatever to 
suppose therefore that he was the first of the Peroomals, for, such 
works as the Kerala Pooranom and others, though no doubt full 
of fables, yet coincide in stating that Veera Kerala was the first 
prince who governed the country before Parasoo Rama had con- 
quered, and then transferred it into the hands of the Brahmins ; 
while the various copies of the Keralolputty concur that Keya 
was the first of the Peroomals, and from this and many other cir- 
cumstances I believe that Veera Kerala and Keya were different 
peYsons. 

Again, there is no ground to suppose that the Cochin Rajah is 
descended from the said Veera Kerala, for, from various authors, 
it is clear that the Cochin Rajah is descended from Mada Peroo- 
mal, one of the predecessors of the last Peroomal, and, therefore, 
even up to this day the Cochin Rajahs are called Mada Bhoopatis 
or Mada Rajahs. 

Document No. LL. 


‘“‘ The sceptre has been swayed for many hundred thousands of 
“years, of which in this the thirty-sixth year over against the 
‘two, Sri Bhaskaren Iravi Vurmen, the Royal born personage, 
‘the Co [the Raja] living in Mooyeericode was pleased to be- 
* stow this deed of gratification to Joseph Roben. 

“‘ Thereby is granted to him Anchoo Vunnum, (i. e. 5 small 
‘* villages) together with the privileges of receiving for himself the 
“ Pettit and of receiving Vayonam? (or Vainom) and of having 
‘ Pacootom’ and of receiving Anchoo Vunaper? and also of hav- 


_ a. Revenue derivable from different ferry boats and vessels called 
Petti and Padacoo. 


6. A tax on horses, &c. 


ce. The right of taking every six months a handful of all the medical 
ingredients exposed for sale in bazaars. 


d, Every branch of revenue derivable from Anchoo Vunnom. 


APRIL—sEPT. 1859.| Copper Plates of Matadbar. 48 


“ing [the undermentioned privileges explained already in the 
“ document No. I. viz.| the Lamp by day, the spreading of cloth, 
** the Litter, the Royal umbrella, the drum of the Vadooca caste, 
“‘ the trumpet-shell, the carved plank to sit upon, furniture in the 
“‘ wedding room, and [ peculiar decorations on the same furniture 
* called] Tooranaveedanum, Charavoo and Mickoo.¢ Moreover, 
“ Oolakoo and Toolacooly, are hereby relinquished to him [i. ec. 
* to be appropriated for his benefit | he has not to pay the Aroo% to 
“the Royal Palace, but on the contrary it should be given by the 
“ Ryots of the village to him; in a word, the 72 Veedooper* are 
“ hereby by this Copper document granted to him. 

“Thus itis hereditarily given to Joseph Roben, the Lord of 
“ Anchoo Vunnom, his heirs, his sons and daughters, his nephews 
“‘ and nieces, and his sons-in-law, and as long as the earth and 
* moon exist, Anchoo Vunnom is hereditarily given to him. 


The witnesses are 


‘‘ Govurthana Martanden of Venadoo Kotai, Cherookunden of 
“ Venoovalinadoo, Manavepala Manaveyan of Erralanadoo, Irayen 
* Chatten of Vulwanadoo, Kotai Ravi of Neetoompoorayoorna- 
* doo. 

Also are 
“ Moorken Chatten and Vuntalacherri Kanden, the subordinate 
“heads of the warriors. 

“‘ With the knowledge of these, this was written by Keeyoovay 
** Kelluppan of Coonnapooya.”’ 

To fix the date of this Copper document No. III. granted by 
one of the Peroomals and now in the possession of the Jews, a 
search should be made into the following phrase therein, viz. 
“‘ Trrundamandek Etir Moopputtaranandoo” that is, the 36th year 
over against two centuries, meaning the 236th year since the Go- 
vernment of Peroomals, first began; but such a search can never 
be available without first correctly ascertaining when such Govern- 


e. A kind of bow and arrows carried in the hands of the forerunners. 

jf. That is Choomkom and Taragoo or the usual customs and broker- 
age. 

g. The fee for bonds executed. 

h, The 72 similar privileges, 
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ment really began. That such Government began about 68 years 
before the beginning of the Christian era, has been already stated 
in a preceding page of this paper. So that itis clear that this do- 
cument was executed in A. D. 168 or 62 years previous to the do- 
cument No. I. 


The Hindoos as well as the Europeans appear up to this day to 
have failed in finding out the correct dates of these documents, 
because the former without discretion or judgment are always apt 
to accept as true the most remote dates, which their writers with- 
out any bounds or limits have introduced into their writings, just 
as may happen to suit the measure or the rhyme of their poetical 
legends, upon subjects they are quite ignorant of. Thus their cal- 
culations extend to unlimited periods beyond all chance of reality. 
On the other hand the views of the Europeans generally fall short 
of the real facts, because they have not yet been able fully to 
comprehend when Kerala first began to be civilized, and also be- 
cause they find that the civilization of its people has not yet arriv- 
ed at that perfection which it otherwise should have. 


It is no doubt an important question for decision, how it is that 
if Kerala were so early civilized and possessed of rulers and sub- 
jects as well as laws and regulations, they not only never appear 
to have acquired any other country, but have besides lost their 
own that they had? ‘To this I answer, it is true that they both 
formerly had and still have in their possession some books such 
as Kamnutikeeyom, &c., which treat of different branches of 
- ynilitary arts, &c., though these will by no means vie with the 
present military skill of the Europeans ; but it must be con- 
cluded that their blind superstitions entirely barred their pro- 
gress in other countries, for they believe that they cannot live 
amongst others without pollution and the violation of their num- 
berless castes, and the privileges appertaining thereto. It is 
from such foolish notions that they as well as the other Hindoos 
of Hindostan became like birds in a cage, precluded from passing 
into other countries, and acquiring them and of embellishing their 
own country with the fruit of the sciences and learning of other 
kingdoms. Again, itis not a matter for surprise that a ruling 
sovereign should lose his own country by exhausting his treasury 
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in meeting vain and frivolous expenses for comedians, songsters, 
nautch-girls, jesters and such like, and so leaving no means either 
to maintain an efficient army for the protection of the country, or 
to secure the services of good and wise and good ministers. More- 
over, power and dominion are not of man, and whosoever there- 
fore converts that power into an instrument of sensuality and in- 
justice, it is a certain truth will be deprived alike of his power 
and kingdom. 

Amongst the witnesses of this Document, Moorken Chatten and 
Vuntalacherri Kunden, are no more than the junior heads of the 
army which then existed, and Chatten is the man’s own name, and 
Moorken is the name of either his father or uncle, or else his 
family or Turwad name. In like manner Kunden is the name of 
the other witness, and Vuntalacherri his Turwad or family name, 
&e. Further, as for the word Vuntalacherri, there is not the least 
ground to construe its meaning into ‘“ Great Tellicherry,” a town 
in the possession of the Koletteeri or Cheruckel Rajah. Besides 
that personage received that territory and title from one of the 
Peroomals only in A. D. 307 or 139 years after this Document 
had been executed. 

Keeyooray Kelluppen of Coonnapooya, the engraver of this Cop- 
per Document, is no more than a goldsmith who resided in Coon- 
napooya, a spot situated on the way from Codungalore (Cranga- 
nore) to Cochin, and where there is a pagoda called Teroo Coon- 
napooya. It is true that there is a spot called Coonnapooya in the 
Cooroombranad Talook situated far distant from Codungalore ; but 
it is therefore improbable that Kelluppen was a resident of that spot. 
The name Kelluppen is merely a common name amongst the Soo- 
dras and other castes below them, and Keeyoovay is nothing more 
than his family or Turwad name, and no other meaning can rea- 
sonably and correctly be attached to any of these words. 


The personal name of one of the witnesses is not mentioned in 
this Document but only his Royal title, as was the usual practice 
formerly and it often is at present of the Malabar Rajahs. That 
Royal title is“ Mana Vapala Mana Veeyen” of Eralanad, or now 
called Ernaad. Though this is omitted in the Document No. L, 
there is every probability that this personage received Eralanad 
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from one of the Percomals before the date of this Document No. 
IIl., but at what particular date, has not yet been ascertained. 
But the Calicut Rajah obtained his little district from the last 
Peroomal in A. D. 325, and his immediate successor defeated 
Mana Vepala Mana Veeyan and took possession of the Ernaad 
country in or about A. D. 365, on which occasion the Calicut Ra- 
jah assumed this title changing it into “ Mana Vullabha Mana 
Vicramen”’ (or the husband of honour, and husband of honorable 
power) and added the same to his own title, though both the titles 
bear exactly the same meaning. (For further details I must re- 
fer to the chapter on the Needeeyeeroopoo or Calicut Rajah in 
my unpublished work.) 

Venoovalinad was afterwards ceded to Travancore and Nee- 
toompoora Yoornad to Cochin, but it appears that the chieftains 
of those districts under the Peroomals, as well as the chieftain or 
Deputy of Vulwanaud had not at the date of this Document 
received from the Peromal the title of “ Raja” as is proved by 
this Document from their bare names being inserted in it as wit- 
nesses without any Royal title whatever. 

Though no other authentic documents are forthcoming to ascer- 
tain what particular spots are the Mooyeericode and Anchoo Vun- 
nom of this Document No. III, yet from the Document No. II it 
may be gathered that Anchoo Vunnom must be somewhere near 
to the Manigramom of the Document No. I, and from other cir- 
cumstances there is every reason to believe that Mooyeericode was 
a desham or small parish attached to Codungalore. 


Document No. II. 


This document was granted in the time of the last Peroomal to 
the Tarisa Pally or Church by the Travancore Raja together with 
Maroovan Sapir Iso transferring Anchoo Cundi (¢. e. 5 pieces of 
~ land) as a freehold with certain privileges to the Church People. 
This Document appears to elucidate several of the terms in the 
two others Nos. I. and III, and it further points out some of the 
old customs of Malabar. Though this Document appears to have 
some confusion in the arrangement of a few of its sentences and 
words, this does not affect the real meaning of its contents. 

(1) “Hail! In this the 5th year of the reign of Peroomal 
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“‘ Stanoo Ravi Goopta Co [ King | comprised in the many hundred 
“‘ thousands of years in which (his ancestors) ruled, having op- 
‘* posed and conquered their enemies, the Ayyen Adigul Teeroo- 
“ vati [¢. e. His Excellency the servant of Vishnoo, that is the 
“ Travancore Raja] granted the following Deed of Vidooper [ Pri- 
** vileges | to the Tarisa Church built by Isodata Veeray of Cura- 
“ cani Collom, in the presence of the Adicarur (the Ministers) 
“ Pracriti or Sumprati (the Officers) Anchoovunnom [7. e. the 
“inhabitants of Anchoovunnom the Jewish Principality] and 
** Poomatala Pati [or the Head man of the village of Poonnatala. | 


(2) The four houses (or branches) of Eeyover® and eight 
“houses of Eeyoovakayer® as well as the one house of Vun- 
* nan¢ coming from the same stock, are to pay (henceforth to the 
‘‘ Church) the fetter? tax, the ladder? tax, the elephant feed- 
“ing tax, the cloth washing’ tax, as well as the tax on gold 
‘‘ washing both from sands as also from streams and also the 
*‘ Night-meal tax.* I (¢. e. Maroowan Sapir Iso) who also be- 
*“‘ fore this held Anchoocundi by Varakole and Cawa,‘ have now 
‘* granted these (to the Church) on Vidooperak Atti (7. e. in ab- 
** solute fee simple tenure). 

(3) “It has been arranged so that those four houses of 
** Keyoover,* one branch of washerman, two branches of Neeroo- 


a. Servile caste of toddy drawers generally called Teeyer. 


b. A similar caste but of much inferior degree, who could however 
marry into the families of the former. 


c. A caste of washermen who can wash the clothes of such inferior 
castes only. 


d. A tax upon the foot rope and hand rope used for climbing cocoa- 
nut and areca nut trees, &c. 


e. A tax upon the bamboo ladder used to mount the trees in gather- 
ing pepper and other produce. 


J. A tax upon the pay of the elephant keeper. 
g. A tax on the said washerman’s work. 


h. The taxes paid upon different other duties performed by these 
castes, after which only they take their regular meals at night. 


7. Astick and string, that is the ploughshare and the halter rope 
of a bullock which as a sign of real transfer are given into the hands 
of the receiver of the land. 


k. These include the other eight inferior branches. 
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‘* diyar,’ one branch of carpenter, together with four branches of 
‘ Vellaler [the Vellaler are Sudras with certain privileges] who in 
** particular are the Karaler,™ of this land (Auchoocundi) should 
** for the sake of God plant that which may be planted and sow 
“‘ what may be sowed in order that the oil and other articles re- 
** quisite, &c. for the Church, be not deficient. 

(4.) “Thus regarding this land which Maroovan Sapir Iso 
“received with drops of water," and which he (in like manner 
now) gives with drops of water to the Tarisa Church (it has 
“‘ been settled) with the concurrence of the Palace Major Vyraku- 
** laver® and in the presence of Ayyen Adigul Teeroowati (Travan- 
‘“‘ core Rajah,) his Junior Rama Teeroovati, his minister and offi- 
“‘ cers, and the 600, and also of the head men of Poounatala and 
“* Poolacudi? that the boundaries thereof lie to the east Vayul- 
** cadoo,¢ to the south-east Cheroovatil Kunmatil,” incuding the back 
‘* water, to the west of the sea; to the north the Torana garden ; 
‘‘and to the north-east Antillon garden of Poonatala. All the 
‘‘ land comprised within these four boundaries is hereby by this 
‘** Copper deed granted in possession to the Church for as long as 
* the earth, moon and sun exist. 

“(5.) “ And it has further been settled with the concurrence 
“¢ (or in the presence) of His Excellency the Ayyen Adigul H. E. 
* Rama and the Palace Major, that for any offence whatsoever 
“which the inhabitants of this land commit (between themselves) 
“they are to seek for redress from the Pulliar (Church people) 
‘alone. Head Price and Breast Price® shall belong to the Church 


i. Salt makers and fishers comprising the Vettoover and Mookaver 
or Mookwa castes derived from the same stock. 

m. ‘Trustees. 

2. The typical ceremony on the transfer of an estate in fee simple. 

o. That is the inhabitants of Anchoocundy. 

p. Neighbouring villages. 

q.- Open waste plain. 

y. The wall near the little gate. 

s. Revenues derived from the sale of males and females, for serious 
easte offences. A high caste man or woman having connection with an 
inferior caste woman or man contrary to caste prohibitions, they are 
severally turned out of the caste and used to be sold by the then ruling 
authorities, and even in the present day the Numboori Brahmins and 
other high caste women are for such offences in like manner often sold 
by their relations, chiefly to the Musselman Mapillas, 
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“‘ people alone. Mine own relations whoever they may be shall 
“ never have the right, as heads of the land dealing with the 
“‘ subjects to pronounce judgment upon them. Let the 600, (i. e. 
*< the local inhabitants) the Anchoovunnom and Manigramom (i. e. 
“‘ the Jewish and Christian principalities) be the protectors of the 
‘** Church and the land, and act according to the manner detailed 
‘in this Copper deed for the time that earth, moon and.sun exist. 


(6.) ‘“ The Palace Major Vyra Kerdever and H. E. the Ayyan 
« Adigul and H. E. Rama together granted the 72 privileges to 
** Anchoovunnom and Manigramom (i. e. the Jewish and Christian 
“ principalifies) to wit. That they are not to pay Oolakoo (i. e. 
“ customs due to the Palace) viz., one per sixty for goods they 
‘“‘ bring in and send out, they are not to pay (to the Palace) the 
** Alkashoo (personal cash) for slaves they buy, moreover they may 
“‘ receive 8 cash for Vainom, (i. e. horses, waggons, &c.) in com- 
*‘ ing in and going out; they may receive 4 cash for conveying in 
** or out on the Petti and Padacoo (two kinds of ferry boats)—the 
** customs due on goods (of others) should be received, and such 
** goods should be released in their presence and the estimating of 
‘ “ the value of (such) goods and the conducting of any other such 
“‘ business which belongs to the Swamy (i. e. either the King or 
““ God) should only be done in the presence of the (Palliar or 
** Church people.) 


(7) “Such daily collections of Customs should be preserved 
*‘ and kept (in deposit) by the Anchoovunnom and Manigramom 
‘© people. 


(8) ‘ The Copatavarom” on the sales and on Karaima? trans- 
“ fers of lands lying within the four gates of this land, should be 
“received by the Palace but Patifatavarom,” should be received 
** by the Anchoovunnom and Manigramom people. The 72 privi- 
“ leges such as the having the Bridegroom (Manavalen) mounted 
u. The king’s tithe of 10 per cent. 


v. A species of land tenure in Malabar giving an estate in perpetuity 
or for life, or till any condition or service, for which it is thus given, 
ceases. 


w. Lord’s or head man’s tithe. 


worm <x. 0. s, VOL. VI. N. Ss. 
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“upon an elephant with Manna and Neer* are also accorded to 
“them. Thus this Copper Deed is granted in the presence (or 
*“‘ with the concurrence) of Viracoo Dever the Palace-major H. E. 
“the Apyen Adigul, H. E. Rama, the Ministers and Officers, the 
** 600 (Local Inhabitants), and the heads of Poonnatala and 
** Poolacudi, so that it may be executed as is contained therein 
“‘ for as long as the Earth, Moon and Sun exist. 

(9) “If any injustice be done to Anchoovunnom and Mani- 
** sramom, they may withhold the Oolacoo and Toolacooli¥ as an 
‘* amendment for the injury done to them; but if there be any 
‘“‘ crime committed among themselves, they are to investigate and 
** dispose thereof. ‘ 

(10) _“ That which is done in unison by the two Chieftains of 
** Anchoovunnom and Manigramom who have taken the water 
“* (2. e. received possession or livery of seisin) as Trustees of this 
** town will only be valid. Let Mooroovan Sapir Iso who took 
“ the water for this town, called Anchoocundi, having now given 
“it up to the Church together with stick (and string), pay a full 
** compensation to that Church to which it formerly belonged. 
“This also I have given over by unrestricted transfer. I have 
“ granted by this Copper Deed to Tarisa Church by way of privi- 
‘‘ lege and unrestricted tenure the Ira, or the feeding tax of every 
‘‘ kind for the time that the Earth, Moon and Sun do exist. 


(11) “ The Eeyoover (‘Toddy drawers, &c.) are permitted to 
“ come together with their working instruments and follow their 
‘“‘ occupations in the bazaar and within the wall. The Vannan 
‘“‘ (the inferior washerman) may come and do his work in the 
‘“‘ bazaar and within the wall. The leader of Teeyen (or Eerjoo- 
‘“‘ ven) and the Captain (or Officer) of the wall or any other per- 
“son whoever it may be, has no power to molest them on the 
** pretext of any charges whatever, but should they commit any 
“¢ offence the Pulliar (Church people) alone are to try them. 


x. Manna, akind of seat or jhowdah and, neer, a kind of water pot, 
alluding to the right of thus carrying the bridegroom through the 
street on the marriage day. 

y. Customs and brokerage which they as above are directed to re- 
ceive and keep, 


, 
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(12) “I have given this in the manner detailed in this Copper 
“ Deed for the time that Earth, Moon and Sun do last, under the 
“terms of Vidooper (72 privileges) and Uttiper (unrestricted 
tenure. ) 

(13) ‘ The person who has granted this Vidooper and Uttiper 
*‘ to the Tarisa Church through H. E. the Ayyen Adigul is Moo- 
** yoovan Sapir Iso. 

(14) ‘ May God bless those who keep this and are careful to 
“ see it observed. 

Written by Ayyen 


“To him’ who is equal to the beautiful—that enlightens the 
“* world—be victory.” 

To ascertain the date of this Document the following circum- 
stances must be considered, viz., that Ayyen Adigul, the Travan- 
core chief had not attained the title ‘“‘ Rajah” on the dates of the 
Documents Nos. I. and III. This fact as has already been ex- 
plained is obvious from the Documents themselves; though he 
for certain had it previous to the date of this Document No. II. 
for it, in contrast to the other deeds, mentions his Royal appella- 
tion styling him “ His Excellency (Terruati) the Ayyen Adigul.” 
And next the last Peroomal as is already proved was 36 years in 
Malabar, and left it in A. D. 352, and this personage as is certain 
from different old histories was the one who promoted the younger 
brother of the Kolletiri, (or Cheruckel Rajah) to the dignity of 
the “‘ Rajah” of Travancore. 

So that if we deduct the 36 years from the above 352, the re- 
mainder will be 316, and it is thus clear that the last Peroomal 
began to rule the country in A. D. 316, and as this document was 
executed in the 5th year of his reign, if we add 5 to 316 it will 
give 321. It is thus plain that this document was executed in A. 
D. 321; and also that Venad Adigul or Travancore Rajah receiv- 
ed the title of “ Rajah” from the Peroomal some time between A. 
D. 316 and 321. 

It may also safely be asserted that this last Peroomal was cer- 
tainly a person of either the Vaisya or Soodra caste, sent as usual 
by the Salem sovereigns, who however it appears often sent Peroo- 
mal of the Chatrya caste also. For the name of the last Peroo- 


52 On the Syrian and Jewish [No. 9, NEW SERIES. 


mal was Stanoo Ravigoopten. Now when a Vaisya or Soodra 
rises to the dignity of Royalty, “‘ Goopten” is properly always 
added to his name just as Sharmen is to that of a Brahmin and 
Varmen to that of a Chettrya; though in these modern days, 
some of the Soodra Rajas assume to add to their names the word 
“Varmen’”’ contrary to the established customs of former days. 
There does not though appear to be any peculiar meaning attach- 
ed to the words Sharmen, Varnen, and Goopten; but their sole 
use is for the purpose of honorary distinction between the castes. 

When adeed of Attiper (i. e. an Estate in absolute fee-simple) is 
executed, it should, according to the custom of the country, be with 
the knowledge of neighbours and heads of the villages*—and 
the concurrence of the next heir of the granter in the presence of, 
or before, the Palace of the then ruling sovereign. Though in the 
present day such documents are not executed in the presence of 
the local authorities, yet it is almost invariable still to retain the 
old phraseology that the deed was ‘“ executed before the ruling 
Sovereign’s palace.” 

The Eeyoover or Teeyer (toddy drawers) are a section of the 
servile class of people who during the time of the Brahmins and 
Peroomals came to Malabar from Ceylon to earn their livelihood. 
It cannot however be accounted for, how they, in many parts, 
though not throughout the whole of Malabar, come to adopt the 
beastly custom of the Kummalers of the country of a single girl 
being married to 3 and 4 brothers; and likewise in some parts of 
the country, where this sad custom is not so generally prevalent 
amongst them, the practice of taking their deceased’s brother’s 
widows for wives as the Mussulman Mapillas do. It is only in 
the Talooks of Needoonganad, Coottanad, Chowghaut, and some 
parts of Vettutnad and a few adjoining spots in South Malabar 
alone, that a woman among the Nairs is kept at the same time by 
2 or 3 different men, who are though never brothers. It is though 
very possible that the Teeyers may have taken the idea from this 
latter error and themselves fallen into the other and more shame- 
ful one, or perhaps they observe the custom as they in general are, 


* Ayal-umpatiqun Ayal vicinity, neighbourhood. Pati-chie, head 


lord 
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as this document in the beginning shows, sprung from Kummalers 
or the Kummalers from them, through their then frequent inter- 
marriages. This document No. II. calls them also Keyoovahaiyer, 
a word equally low and contemptuous in Malabar and of the same 
meaning as the word Kummaler. 


Moreover, amongst the Nairs of the whole of North Malabar, 
(that is to say from part of Cooroombranad as far as Mangalore) 
though sometimes unchaste practices occur in their families ; yet, 
I can most confidently assert, that the above abominable custom 
of one woman being kept by two or three men at the same time, 
never in ancient or modern time was once known. A Nair there 
will, though occasionally, marry two or three women in succession : 
if the first or second prove barren, or, all the children born, die, 
or from any other like cause or domestic difference. Many of the 
Teeyers also of that part of the country do in some measure fol- 
low the custom of the Nairs; but the Teyettees (Teeyer women) 
of the remaining Teeyers there are notorious harlots and become 
the concubines of strangers of any caste or religion, and this 
without the least prejudice to their own caste, or any loss of 
esteem in society ; on the other hand any such act proved against 
any females of the other castes, subjects the person to excommu- 
nication from caste, banishment from society, and all religious 
advantages. The Teeyer females of South Malabar do not, though 
so readily as those of the North yield themselves to this disgrace- 
ful practice. Owing to the very great number of castes, and the 
peculiar and different manners and customs in various parts of 
the country, the superficial enquiries of most foreigners have led 
them into error and in their works they generally ascribe the 
same pernicious practices to all castes and parts of the country 
indiscriminately. 

However, the Nairs, Teeyers and indeed all the other numerous 
castes of Malabar (including the Cochin and Travancore countries, 
these being indeed the most striking in this respect) are in some 
way or other in a greater or less degree of error; and reformation 
therefore is indeed much needed among them all. It is though 
very lamentable to find them dormant in their original state of 
depression and not seeking for reformation rather than growing 
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blindly proud of their vain and different castes and privileges, 
and ready to run any risk even that of hazarding their lives, only 
to preserve their castes. 


The Jews and Nazaranies or Syrian Christians must of course 
have come into Malabar a little before the dates of the Documents 
No. III. and No. I. Of the latter people, including the pure 
Syrians, and Roman Syrians, there are at present 1,81,009 souls in 
Travancore inclusive of males, females and children, though in 
A. D. 1836 there were only 1,74,566, and in Cochin there are at 
present 44,574 souls, making a grand total of 2,25,583 souls. 
The Jews, though they came here previous to the Nazaranies, 
are at present only 114 souls in Travancore, and 1,277 in Cochin. 


Neither the Nazaranies nor the Jews ever made their abode 
north of Cochin, though there are a few of the former at Chow- 
ghaut (adjacent to Cochin) in the Zillah of Malabar. However, 
with the exception of their religion, the Nazaranies have in every 
other respect become like other natives of Malabar; their food, 
raiment, (that of the women alone excepted) language, man- 
ners and a few other customs, are similar to those of the Hindoos. 
Very few of them only study the Syrian language. The Jews 
also in many respects are on the same footing, though they yet 
preserve their Mosaic religion. There are a few black Jews also 
amongst them, and they as well as the Nazaranies in general are 
country-born. There are many wealthy persons amongst them, 
they have also lands and gardens like others, and also follow 
various trades in the country; they have also their Churches and 
worship. The Priest of the Syrians usually comes from Syria. 


To my fellow-countrymen I must now candidly confess, that in 
explaining the above Copper Documents to make them more 
plain and intelligible, I have felt it incumbent on me to 
make a few ‘slight remarks upon some of our Pooranoms, our 
superstitions, castes, privileges, manners and customs, &c., 
trusting that no offence will be taken thereat; for, indeed, I have 
done so partly for their own good to induce them to open their eyes 
and see our infirmities. It is indeed the earnest and heartfelt 
prayer of the writer of this paper, that they may be humble and 
set themselves to reform, and so growing wise and enlightened 
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become a people acceptable both in this and the other world, and 
so be happy for evermore. 

The Rev. H. Gundert, a very distinguished and able gentleman, 
for whom I would express my highest respect, published a version 
of the above documents from old Vutteyoot, into the Tamil cha- 
racters: this valuable paper I own has proved a great help to me 
in my delineation of those documents, and I shall feel that I owe 
it in part to him, should my present labours meet with any ap- 


proval. 


VI. Memorandum on the Geology of Thayet Myo. By J. L. 
Ranxine, Esq., Surgeon, Madras Army. 

[The following Memorandum was kindly placed at our disposal to 
accompany a box of specimens on Limestone from Thayet Myo (or 
Thayetmiew) an important military station on the right bank of the 
Irrawaddy. Remembering to have seen Limestone brought from 
this place while in Burmah in 1853, we were anxious to procure 
specimens of it for the Central Museum and Exhibition at Madras, 
and having acquainted Capt. Longcroft, 16th M. N. I. Brigade Ma- 
jor at Thayet Myo, with our wish, he kindly forwarded the required 
specimens with this Memorandum by Dr. Ranking.—Ep. L. §. J a 


THE Geological features of the immediate neighbourhood of 
Thayet Myo have been described by Professor Oldham, and his 
report has been published in the 10th Number of Selections from 
the Records of the Government of India, to which I have not 
had access. 

A slight reference to the subject is also made by the same gen- 
tleman, in a Geological Appendix to the narrative of a mission to 
the Court of Ava, by Captain Yule of the Bengal Engineers. 

Mr. Oldham describes the hills near this station as “ throughout 
composed of sandstones and shaly beds.” In another part of 
the same report he gives a resumé of the Geology of the river 
valley, and writes that, ‘‘ from the first appearance of the rocks 
above the Delta of the river up to Kyoukléloung, not far from the 
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old capital of Ava, nothing but tertiary rocks appear in the river 
valley, the main or prevalent strike of which corresponds with the 
direction of the river valley, that existing upon the broken edge 
of these beds is another series of sandstones and conglomerates, 
principally sandy, a few calcareous, though without any true lime- 
stone. Fossil bones are found in some of these beds, which (the 
beds) form the flatter expansions between and amongst the ranges 
and hills of the older tertiaries and the plateaus on their low 
summits. ' 

The Geological age of the older rocks is said to be pretty well 
established as being of the Eocene period, the age of the more 
recent group is not determined, but supposed to be identical with 
that of the Sriwalik group of India. 

The corresponding epoch amongst European strata is not de- 
termined. 

Metamorphic and frystalline rocks begin to appear near Ava.” 

Such is Mr. Oldham’s opinion, and which I have expressed often 
indeed almost entirely in his own words. 

He does not appear to have extended his researches into the 
interior of the country—his observations apply entirely to the 
immediate vicinity of the river. 

My own limited observations in this neighbourhood, made with 
an almost equally limited knowledge of the subject, have fully 
enabled me to verify Mr. Oldham’s observations to a certain extent. 

The valley in which Thayet Myo is situated comprises an un- 
dulating plateau about 160 (?) feet above the sea, and from 40 to 
80 above the lowest level of the river, rising to the southward and 
westward into low ranges of rolling hills, backed by higher and 
more broken and precipitous ridges; the undulating plains are 
composed of clays and river sands, with gravel composed of small 
rolled quartzose pebbles. Many of the lowest hills are, apparently, 
entirely alluvial ; and in the next higher series (especially to the 
southward) sandstones occur, many abounding in marine shells. 
The highest hills to the southward furnish a compact limestone 
with shales and a vein of coal, which I have not yet visited, but 
which was inspected by Professor Oldham. Specimens of the 
shelly rock and of the limestone, are amongst those forwarded, 
and are labelled respectively v. vi. and vii. 
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The two former are doubtless of recent origin. Iam not so 
sure that No. vii is. 

Mr. Oldham, as before remarked, would refer it to the older 
tertiary formation. Iam not competent to give an opinion. It 
is full (it will be observed) of small organic remains, the nature 
of which I have failed to determine, but which, though smaller, 
appear to be ¢dentical with those in specimen No. ii,* and which 
appear in oval or elongated bodies of tubular structure radiating 
from a central line thus @® a cross section presents the fol- 
lowing appearances <dummm> viz. tubes radiating from a common 
centre. I will not speculate upon their nature, but confess my 
ignorance and request information, and also as to the proba- 
ble position the rock holds in the geological series. With the 
exception of these rocks, I possess none referable to the imme- 
diate neighbourhood, sandstones and marly beds also occur, and 
the general dip appears to be about 30° south south-east with a 
strike nearly north and south. 

Having lately visited the Military posts of Yamuth and Meng- 
doon, the former about 28 miles due west, the latter 45 miles 
west, I may remark that the only rocks met with, from which the 
general dip and strike could be determined, and specimens pro- 
cured, were found to consist of limestones and sandstones, shales 
and seams of coal. No. 1 specimen is a limestone found in a 
thick bed, with a strike nearly N. and S. and dipping 30° S.S. E. 
near Alay-gyoing. It contains organic remains of the same 
(naked-Moluscus ?) character (see particularly the polished sur- 
face of No. 1), and is a compact variegated marble. 

A few miles (2 or 3) beyond the locality of this limestone; 
sandstones were met with (specimens 2 and 3) cropping out in 
the bed ofa nullah and dipping at an angle of 40° and 45°, with 
a strike nearly due north and south. These beds contained no 
organic remains, but appeared of great thickness. No further 
rocks appeared till we reached Mengdoon—6 and 7 are specimens 
of the rock exposed upon the river’s bank at that station. 

8,9, 10, 11, and 12, are specimens of the rocks associated with 
the bands of coalfound beyond Youbalay (about 2miles N. W. of 


* Found near Mengdoon. 
Wer. 2k. 0. 5. VOL. VI. N. 8. 
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it), and which coal, being the immediate object of the journey, I 
may make a few remarks about. 

Two veins were found within 2 miles of each other, but.as no 
survey was made of the locality, I cannot say whether they were 
separate beds, or portions of the same vein—each was found near 
the water shed of a low range of hills, in a ravine, and consisted 
of two thin bands of coal associated with sandstones and shale. 
The two bands of coal were, in one vein 2 feet thick, in the other 
34 feet; in both the coal and its associated shaly beds dipped at 
an almost vertical angle; the strzke of both was nearly north and 
south. 

The coal itself is friable, easily frangible and not to be obtained 
in any large blocks. It burns with a good flame but much smoke, 
leaving a large ash, but it has been pronounced good fuel by the 
officers in command of the Government Steamers. 

Ido not give any positive opinion as to the workable quality 
of the vein, the almost vertical angle at which it is found renders 
it doubtful whether it would be remunerative. 

A large nullah runs in the immediate vicinity, which is navigable 
for rafts during the rains; the locality is very feverish, and it is 
doubtful whether the European or Native of India could reside 
there, except for 2 or 3 of the most healthy months of the year. 

The vein ought not to be lost sight of, and deserves the inspec- 
tion of some competent practical miner and geologist. 

I could find no fossil plants in the shales, and none in the sand- 
stones ; but some rolled pieces of limestone with organic remains, 
found in the neighbourhood (specimens Nos. i. ii. and iii.), are 
forwarded. 

The limestone found in the hills to the southward is extensively 
quarried, and furnishes the “ chunam” used at this station. 

It is, after being quarried at the top of the hill, thrown over 
the hill side and carted away, from the bottom to the kilns which 
are at a village about equi-distant between this and the hills, viz. 
22% miles. 

The kilns are of the ordinary Native construction, and seem to 
answer their purpose well. 
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The stone seems to be well calcined, and makes excellent 
cement, but possesses no hydraulic properties. 
The cost at the kilns is 8 Rupees per 100 baskets.* 


Carriage from kilns 4 ti vi i 
Or if delivered here 12 - oa % 


VII. Alterations in the paper on the Genus Impatiens. By 
Lieut. R. H. Beppoms, Madras Army. 


In the Descriptions of New Species. 
The description of “‘ Impatiens tenuis” to be omitted. 
In the Plates. 
The figure of “ Impatiens tenuis” to be omitted. 
In the Synopsis. 
Instead of the latter 14 lines i. e. from the words “ Leaves 
RaDIcAL—lInflorescence a seape’’ insert following. | 
Leaves radical Inflorescence a | 
scape. 
Lower of compound petals 2 lobed. 
Spur very long curved. 
Spur twice the length of petals, 
petals smooth.........0...).. I. rwalis..... Anamallay hills 
(3000 feet) Cour- 
Palo. ye), Vacs 
Spur longer than petals, petals 
with warts on inner surface. .J. verrucosa, .Anamallay hills 6 
to 7000 feet. 


* Three baskets equal to one maund. The country between these 
lime quarries and Thayet is thick jungle, but at all times of the year 
acart road is open. These hills are to the 8. W. of, and easily discerni- 
ble from, the Cantonment. A narrow ridge runs along the top. Both 
the Pegu and Arracan sides are covered with dense jungle. The kilns 
are quite within a morning’s ride, and from their proximity of increas- 
ing value, now that the redoubt is being erected at Thayet, and Maga- 
zines, Commissariat Storchouses, &e. &c. are being puckah built 
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Spur short. 
Spur the length of lower sepal. 
Leaves glabrous cordate, lobes 
Srerlapping. O20 SRR I. scapifiora ,.Neilgherries 7 to 


8000 feet. 
Leaves hairy above, cordate, lobes 


distant. @ee te Oeoeveereeoeesned FS & modesta. ee . Neilgherries, She- 
vagherries, Ana- 
mallay 5 to 7000 


feet. 
Spur much shorter than lower se- 
pal. 
Upper sepals crenated........ .L. crenata,.,,Anamallay hills 
5000 feet. 


Upper sepals not crenated, spur, 
a small knob at the back of se- 
Paliccascaeeececsevecs seceds Mkha...., Anamallay, shill 
to 8000 feet. 
Lower of compound petals entire. 
Spur long, !incurved, twice the 
length of petals............2. gracilis,..,Anamallay hills 
5000 feet. 


VIII. Notes on various subjects. By Lieut. H. P. Hawxss, 
Sub Assistant Commissary General, 


No. 8. Ornithology.—On a method of constructing a portable 
aviary. 

To those who are fond of observing the habits and instincts of 
birds, a portable aviary is a great desideratum. Birds shut up in 
cages a few inches square are neither as healthy, nor as interest- 
ing as when their abode can be made to assimilate more nearly to 
their haunts in a state of nature. The aviary, the construction of 
which I am now about to describe, has at one time contained as 
many as 64 inmates of various species, all of which kept in full 
health and feather, Its first inhabitant is still alive having oceu- 
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pied it upwards of seven years. A glance at the annexed figures 
will make the following description easily understood. 

The floor of the aviary is composed of a platform of dealwood, 
5 feet 4 in. long by 2 feet 6 in. broad strengthened by three cross 
battens, this is surrounded by an upright ledge, three inches deep, 
which in short converts it into a shallow box. To the inner sides 
of this upright ledge, the four sides of the aviary (which are made 
in separate pieces) are screwed. _ 

The front and back parts of the aviary are of ordinary wire 
work, as are also the side pieces which are furnished with doors— 
the top, which also forms the cover of the box when packed, is of 
very thin dealwood. ‘These being all prepared, it only remains to 
screw each of the four separate sides into their respective places 
inside the ledge of the platform, and to screw down the top over 
all when the aviary is complete. When packed, the four sides 
are placed within the ledge of the platform, or in other words, in- 
side the box, and the cover screwed over all, it thus takes up no 
more room than an ordinary camp table. The whole is supported 
on folding legs. In lieu of perches I usually substitute two dwarf 
shrubs in pots nicely trimmed, as giving the aviary a more natural 
and pleasing appearance, a stock of ten or twelve of these shrubs 
should be kept to admit of their being occasionally changed. The 
floor of the aviary is covered with a tray of sheet iron, over which 
is spread fine sand. 


No. 4. Ornithology.—To make a self-feeding apparatus for an 
aviary. 

Although it is scarcely to be wished that those should establish 
an aviary, who from press of work or other causes are likely to be 
obliged to delegate the duty of feeding the inmates to their ser- 
vants, yet still occasions will happen when it is inconvenient if not 
impossible to attend personally to the wants of our feathered pets, 
and it is to prevent the possibility of their suffering from neglect 
at such seasons, that I have contrived the following plan for a 
self-feeding trough which I have found to answer admirably. With 
troughs of this sort, for both grain and water, a cagefull of birds 


may, if necessary, be left for weeks without the slightest chance of 
harm. 
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The grain trough which is made on the principle ‘of the manger 
is shown in elevation and section at figs. 2 and 3. . The lid “ a” 
opens with a hinge; ‘‘-b” is the reservoir for seeds, “ c,¢,c” are 
holes for feeding, and “d” is the perch. Fig. 4 is a grain a 
of the same sort, but round in form. 

The water trough is merely a modification of the “ fountains 
used in England,” and constructed of materials most available in 
India. It is shown at fig. 5, and consists of a decanter, bottle or 
carboy filled with water and supported over a finger glass or suit- 
able vessel by a slight framing. 


IX. Com and Currency in Ancient and Modern times. By 

Henry Kina, A. B., M. B., Assistant Surgeon, Madras Army. 
*‘ Empirici, farmicee more, congerunt tantum et utuntur: rationales, 

aranearum more, telas et se conficiunt: apis vero ratio media est, que 

materiam et floribus narti et agri elicit, sed tamen eam propria facul- 
tate vertit et digerit.”—-Bacon, Aph. xev. 

Two subjects are exciting considerable attention in the com- 
mercial world at the present time, decimal coinage, and the drain 
of silver from Europe to Asia. These may impart to the facts col- 
lected in this paper some of the interest which attaches to them- 
selves. I have brought together, and arranged as systematically 
as my ability permitted, as much information upon Corn and Cur- 
RENCY, in ancient and modern times, as my own very limited 
library, to which alone I had access, could supply. All are fami- 
liar with Lord Bacon’s celebrated illustration which heads this 
paper. I have tried to imitate the Bee: I have, at any rate, fol- 
lowed the example of the Ant. 

The subjects which I have endeavoured to illustrate in this pa- 
per are; the MATERIAL of coin, the MINT, SYSTEMS OF DIVISION, 
DEPRECIATIONS, and the EASTWARD DRAIN of the precious me: 
tals. Any mention of paper currencies has been impossible. To 
treat of them even briefly would require an exclusive Essay. 

The first step in civilization is the division of labor; the second, 
the establishment of a circulating medium—of mMonEY in some 
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form or other. When a people is once sufficiently elevated above 
the level of primitive barbarism to perceive the disadvantage 
of every man’s being his own mason, carpenter and tailor—to 
feel and duly appreciate the increase in both the quantity and 
the quality of conveniences and comforts, consequent on the divi- 
sion of labour—it cannot fail, soon afterwards or even perhaps 
simultaneously, to be conscious of the want of a circulating me- 
dium; that is, some commodity of value either intrinsic or con- 
ventional, obtainable in sufficient quantities for effecting all the 
exchanges to be transacted, sufficiently divisible for the conveni- 
ence of all classes of traders, and sufficiently durable to admit of 
being stored up when not required for immediate use. Such are 
the principal essential attributes of ‘ money.” 


In a rude and early state of society these conditions would be 
fulfilled by some necessary article of food or clothing. Even after 
a foreign commerce had sprung up, some staple commodity of ex- 
port would answer the purposes of internal trade. Adam Smith 
gives some curi us examples of rude media of exchange, which 
will serve to illustrate what I have said. ‘“ Salt is said to be the 
common instrument of commerce and exchanges in Abyssinia ; a 
species of shells in some parts of the coast of India; dried cod at 
Newfoundland; tobacco in Virginia; sugar in some of our West 
India Colonies ; hides or dressed leather in some other countries; 
and there is at this day a village in Scotland where it is not un- 
common, I am told, for a workman to carry nails, instead of mo- 
ney, to the baker’s shop or the ale house.” 

As cattle principally constituted wealth in primitive ages, so 
they most probably were the first ‘ money’—inconvenient and rude, 
but forming a connecting link between pure barter and the use of 
a recognised circulating medium. Adam Smith, in the passage of 
which I have quoted a part, enumerates cattle amongst the earli- 
est examples of money, and quotes Homer’s account of the inter- 
view between Glaucus and Diomede in support of the fact. Their 
respective suits of armour are there expressly valued at 100 beeves 
and 9. The Marquis Garnier, in a note to his Translation of the 
wealth of Nations, asserts that Smith misinterprets the passage— 
that the Bocs were coins stamped with the figure of an ox, not 
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bona fide oxen themselves. Ido not think the Marquis’ view 
correct ; but even if it be, it is more than probable that cattle were 
employed as money at an earlier time; the name of a coin, if 
Homer did mean a coin, is a confirmation. The most natural and 
obvious design for the earliest coins would be the figure of that 
rude medium of exchange which they supplanted.* 


As intercourse became more free and commerce more extended 
between different nations, it became necessary to employ some 
circulating medium of intrinsic value and universal acceptability. 
Cattle, it is true, fulfil these two conditions ; but such money was 
too bulky and inconvenient for the purposes of even internal 
trade, except in the very rudest stages of civilization, and still 
more unsuitable for effecting exchanges between different, and 
perhaps, distant countries. The close connection between even 
internal traffic and the use of a convenient circulating medium— 
of coin in short—is illustrated by two facts which Herodotus tells 
us with reference to the Lydians—that they were the first people 
who coined money, and also the first who carried on retail trades, 
mpHtor Kanno eye vouto (Herod. I. c. 94). Again, in the semi- 
mythical account of Lycurgus’ legislation, we are told that in 
order to preserve the Spartans from the corrupting influence of 
foreign commerce, he forbad the use of gold and silver: only 
permitting a medium of exchange which no one outside the limits 
of the State would accept—which was so clumsy, too, and un- 
wieldy, as to restrict considerably or altogether impede internal 
traffic. The subject of iron money will come before us again. 
The story of Lycurgus and his very eccentric Mint regulations, if 


* Alison in his History of Europe, gives a curious instance of the re- 
vival in modern times of the primitive system of barter. In France, in 
1796, after the excessive issue of assignats and their consequent depre- 
ciation to so great adegree that nobody would receive them at any 
value, (the metallic currency having almost entirely left the country), 
all who had any fortune left invested it in luxuries which might com- 
mand aready sale. The richest houses were converted into magazines 
for silks, &c., &c., and by the sale, or rather exchange of these, the 
proprietors managed to subsist. By this means internal trade regained 
in some degree its lost activity. 
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mythical, will at any rate show the feeling in the minds of its 
inventors that a convenient money was essential to trade and 
civilization of any high order. The Spartans were certainly far 
behind most of the other peoples of Greece in civilization. In 
the art of war, and everything essential to success in military 
matters, they excelled: but we know that such excellence is quite 
compatible with barbarism, or at any rate with a condition but 
little superior. If the Greek historians sought a reason for Lace- 
demonian inferiority in civilization, the isolation of the Spartans 
and their aversion to commerce accounted for it. If a cause for 
these was wanting, they could not have invented one more plausible 
than the necessity imposed by their great legislator, of using-an 
absurdly inconvenient medium of exchange. Indeed we have no 
clearer means of estimating an ancient nation’s advance in civili- 
zation than that which its coins supply. On this Mitford re- 
marks : ‘* Coins are singularly adapted to convey to late ages and 
distant countries exact information of the progress of art and fine 
taste :’’ and his account of the coins of Sybara, describing them 
as “of a beauty that modern art will with difficulty rival,” tallies 
with the proverbially high civilization which we ordinarily attri- 
bute to its people. 


The universal acceptability of the metals, and more especially 
of gold and silver, as well as their peculiar fitness for the purpose 
in other respects presently to be examined, soon led to their em- 
ployment in the form of coin. But I need scarcely say that their 
value was antecedent to, and altogether independent of, their 
employment in this manner. The demand for the metals in 
general arises partly from their utility, partly from their beauty. 
Their relative value depends upon demand, scarcity, and. cost 
of production. This last element of value it. is most import- 
ant to keep in mind, especially in considering the relative values 
of the precious metals. It isa natural and a common mistake 
to suppose that if silver is in a certain proportion more abun- 
dant than gold, either in the commercial world generally or 
in any particular country, that it is less valuable in the same 
proportion. Speaking roughly, silver is forty times more abun- 
dant than gold, but is not more than fifteen times less valu- 


VoL. xx. 0. s. VoL. Vi. N.S. 
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able. The difference in value is due to the difference in cost 
of production. 

Accordingly, in the earliest records we possess, not only do we 
find mention of several metals—‘ the precious’’ included—and 
traces of considerable advance in the metallurgy of these as well 
as of the less valuable, but also evidence of the use of silver as 
coin ; while gold holds a position as the most valuable, indeed, of 
metals, but more for ornamental than for useful purposes. The 
date of the Book of Job is unknown. Some Jewish writers 
assign to it an antiquity higher than the time of Moses, asserting 
that he translated it from the Syriac for the purpose of consoling 
his countrymen in Egypt. By others Moses is supposed to have 
been the author. All agree in believing the book not to' be of 
later date than his time. Whatever the author’s age may have 
been, we obtain from the Book of Job evidence of two or three 
facts connected with the foregoing remarks. Before proceeding 
to these, I may state that the internal evidence derived from 
passages relating to my subject, seems to me to establish that 
the book in question is of much greater antiquity than the Pen- 
tateuch. 

The facts I wish to deduce are these. First, that at that early 
period, considerable skill in metallurgy had been attained. 
Secondly, that money was in use. Thirdly, that that money was 
silver only. Fourthly, that money was not then so highly esteem- 
ed as a medium of exchange, and therefore as an evidence of 
wealth as it afterwards became. 

For the first, I need only quote the following passages—vi. 12, 
“is my flesh of brass 2’? xxviii. 1, 2, ‘Surely there is a vein for 
the silver, and a place for gold where they fine it. Jron is taken 
out of the earth, and brass is molten out of the stone.” xxxvil. 18, 
* a molten looking glass” (or rather ‘ speculum.’) 

Secondly : xxxi. 39, “ If I have eaten the fruits thereof with- 
out money.” xlii. 11, ‘‘ every man also gave him a piece of money.” 

Thirdly: this latter passage speaks of a “ piece of money” 
(silver) and an “ ear-ring of gold ;” which, taken in connection 
with other facts to be mentioned hereafter, seems to imply the 
non-existence of gold coin. 
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Fourthly: in the enumeration of Job’s wealth, both before his 
troubles and after, there is no mention whatever of money. 

I should not have brought forward illustrations of the obvious 
principle that the value of the precious metals is antecedent to, 
not consequent upon their use as coin, but that I think the facts 
I have adduced are curious and interesting in themselves. I shall 
only add that in the Book of Genesis, ‘‘ gold” is first mentioned 
in the description of Eden (ii. 11, 12); “money” in xvii. 12; sever 
coin, in xx. 16. I must not trespass on another division of my 
subject. My object at present is merely to offer a few remarks 
on money in general. 

Their permanence, divisibility, and small bulk in proportion to 
their value render the metals, gold and silver more especially, the 
best possible material for a currency. An important advantage 
arises from the last quality I have named, viz., the almost perfect 
equalization of value of the precious metals, over all parts of 
Europe at least. Even at a time when the trade in gold and 
silver was almost universally restricted by legislative enactments, 
owing to the erroneous principles of the Mercantile System, 
their value in the different European countries remained very 
nearly the same. The proportion between their bulk and their 
value gave facilities for smuggling more powerful to encour- 
age than law was to repress their transfer: and whenever these 
arose from any cause, even a slight difference of value in any two 
countries, the mercantile instinct soon found means of conveying 
the precious metals from that in which they bore a lower to that 
in which they bore a higher price. At the present day, when in 
England,* and I believe in all other European countries, the trade 
is perfectly free, an exaltation in value of gold and silver to the 
amount of one-erghth per cent. in any place in Europe, is sufficient 
to determine thither such a supply as to restore immediately the 
normal level. 

But a metallic currency, though the best possible is far from 
perfect. The fluctuation in the value of the material is a serious 
drawback. Another is the heavy expense of maintaining a circu- 
lating medium consisting of the precious metals. The former, 
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though not of frequent occurrence, (the relation between supply 
and demand remaining generally constant), involves, when it does 
occur to any considerable extent, great commercial disturbance, 
and much distress both to individuals and to nations. Any consi- 
derable rise or fall in the value of the precious metals must exer- 
cise most important influence upon the relation between debtor 
and creditor—whether the latter be fundholder or mortgagee, or 
simply a retail trader. If aman owes 100 rupees, and the disco- 
very of new mines reduces silver in value one-half, he can pay the 
debt with half the money: that is, he can obtain the amount’ of 
silver necessary for the discharge of his debt with one-half the 
amount of labour which would have been requisite before the fall 
I have supposed. A rise in value (somewhat less likely to occur) 
would of course be attended by opposite results. 


As examples I may mention that, after the great influx of the 
precious metals into Europe, consequent on the discovery of Ame- 
rica, in the 16th century, their value in the European markets fell 
to one-third of what it had been previously. Again: when the 
revolutionary disturbances commenced in Mexico and South Ame- 
rica, mining operations being interrupted, the supply of the pre- 
cious metals from those countries was greatly diminished. For 
many years the annual importation was only one-fifth of what it 
had been; sometimes as little as one-tenth, and for several years 
no gold or silver whatever came from the Mexican mines. On 
the whole, between 1810 and 1880, the average annual supply was 
not more than one-third of what it had been in the twenty years 
preceding. But during the same time, while supply was dimi- 
nishing, demand was increasing ; the requirements of commerce 
and of luxury—the one for coin, the other for plate and ornaments 
—were becoming more imperious. An attempt made to work 
the mines with British capital failed. ‘The value of the precious 
metals rose considerably all over Europe, and very great distress 
ensued. How dreadful the consequences of this fluctuation in 
the value of the precious metals appeared to Sir A. Alison’s pecu- 
liar ‘mind is evident from his tracing the Reform Bill; what he 
calls the ‘ Revolution of 1832’ to the events I have detailed. 


When, at a more recent period, the supply of gold became enor- 
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mously augmented by importations from California and Australia, 
and increased quantities from Northern Asia, it was feared that 
much commercial distress would ensue. Hitherto, so far as I am 
aware, the ill effects so naturally expected have not resulted. The 
immense extension of commerce and increased demand for gold 
for ornamental purposes, have most probably hitherto absorbed the 
extra supply. 

The very serious expense attending upon the maintenance of a 
medium of exchange consisting principally of the precious metals, 
though perhaps a less obvious disadvantage, is not less real than 
the other, and scarcely less important. This will be evident from 
the following calculations taken from a Note by Mr. McCulloch. 


The French currency was estimated by Necker at 2,200,000,000f; 
by Penchet somewhat lower at 1,850,000,000f. Taking the mean 
of these two estimates, and allowing six per cent. as the ordinary 
rate of profit, the expense of maintaining as coin 2,025,000,000f. 
will be 121,000,000f. To this must be added the loss by wear 
and tear, by fires, shipwrecks, &c., which must of course all be 
made good by the public, and which cannot be estimated at less 
than one-hundredth of the whole, or 20,000,000f. These two sums 
make up 141,000,000f. or £5,640,000. 


Or, supposing fifty millions of sovereigns to be in circulation in 
England, (£57,000,000 of gold was coined in the reign of George 
III), and allowing five per cent. as the rate of profit, the expense 
- of maintaining in circulation these alone would amount to 
£2,500,000 annually; and I think we may with McCulloch fairly 
estimate losses at £500,000, raising the cost to £3,000,000 per 
annum. 

The MATERIALS which have been employed for metallic cur- 
rency are—Goup, generally if not invariably alloyed—naturally 
with silver and copper, intentionally with copper; sILVER, pure, 
or containing a little gold, or alloyed with copper; =s or BRONZE, 
commonly translated “ brass” or “ copper ;” COPPER; AURICHAL- 
CHUM OF @RICHALCHUM; IRON; PLATINUM; and zinc. Some 
other materials will be mentioned when I come to speak of Depre- 
ciation of Currency. 

The last three materials may be dismissed in a few words. 
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I have alluded to the story of Lycurgus and his rRon coins ; 
and other states besides the Spartan are said to have adopted iron 
as a medium of exchange, whether totally, as in that supposed 
case, or only partially, Iam unable to say. Byzantium is named 
as one of these. A more unsuitable metallic material could 
scarcely have been selected. The great tendency of iron to 
destructive oxidation deprives it of one of the advantages I have 
enumerated as leading to the employment of metal money; iron 
cannot be permanent. This circumstance may perhaps account 
for a fact which at first view seems calculated to destroy our belief 
in iron coin altogether; no specimen of Spartan or Byzantine or 
any other ancient iron coin is extant. 

The Britons in the time of Julius Cesar used iron rings for 
money; and I have seen some curved pieces of wrought iron 
which I was told were coins in Western Africa. 

These are all the instances of iron currency of which I am 
aware. 

PLATINUM was at one time used for coin in Russia. I do not 
know whether the practice has been discontinued. Its hardness, 
durability, and high comparative value would seem to make it a 
suitable material, if these advantages are not counterbalanced 
by its scarcity (being only found in two or three places in the 
world,) and the great difficulty of manufacture. It is worth four 
or five times its weight of silver, or about one-third of gold. Its 
employment for coin would of course raise its value. 


With respect to zinc, I have seen it stated somewhere that it 
has been coined by the Chinese. It offers many advantages for 
the purpose. The process of obtaining the metal from the ore 
was invented by the Chinese, and surreptitiously obtained by an 
Englishman long after it had been in use amongst them. 


In the earliest time of which we have any record, GOLD was 
known and valued; and early used as an instrument of exchange, 
though not always as “ money’ in the strict sense of the word. 
Its beauty and its being most usually found native would naturally 
make it known perhaps before any other metal. In the Hebrew 
Scriptures it is mentioned in almost every page, but frequently in 
such a manner as to confirm Bishop Patrick’s statement (on Gen. 
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xx. 16) that “anciently there were no shekels of gold or brass 
but only of silver.” Some passages I have already quoted. One 
or two more will be sufficient. In Numbers xxii. 18, Balaam 
speaks of Balak’s giving him his “ house full of silver and gold” — 
putting the less valuable metal firs¢. A still stronger passage is 
Joshua vii. 21, in which Achan confesses that he had appropriated 
“two hundred shekels of silver, and a wedge of gold of fifty shekels 
weight.” I might adduce many other instances in which gold is 
expressly mentioned as paid by weight, though, as we shall see 
presently, silver also was weighed in payment. This difference of 
language implies that the one was a valuable commodity used in 
lumps or ingots; the other broken up into pieces of convenient 
size—or coins,—but yet, (in the absence of obvious evidence that 
each piece really contained the value it professed) weighed in 
payments as the English sovereign is still payable by weight, not 
tale. 

There is one curious exception. In 2 Kings v. 5, we read “ ten 
talents of silver, and six thousand [pieces] of gold.” The word 
‘pieces’ is not represented in the original, but is supplied by the 
author of our version in this passage, as in very many where we 
read ‘‘ pieces of silver.” The Arabic version translates “ shekels 
of gold.’ Now this money was brought by Naaman as a present 
for Elisha, and the gold coin was Syr1an not Hebrew. 

_ A few words upon the source from which the Jews obtained 
their supplies of gold may not be uninteresting. When we read 
of the * gold of Arabia,” the matter is plain enough ; and Diodo- 
rus Siculus informs us* that in that country gold is dug up in 
great lumps as large as a chestnut. We are also told that it was 
so abundant there as to exchange for one-half or one-third its 
weight of brass or iron! But the gold of Opurr is mentioned 
in numerous passages—in the book of Job (xxii. 24) for instance. 
From Ophir Solomon imported his supplies; and there has been 
some controversy as to its position. It seems most probable that 
there are two different places called Ophir in the Sacred Writings : 
one in Arabia Felix, to which Job alludes, the other in India, or 
rather Zeilan or Ceylon, anciently Taprobane. There certainly was 


* Lib. ii. p, 93, Edit. H. Steph. 


& 
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an Ophir (called by the LXX and by Josephus Zogup, and by others 
'Op¢jv) in Arabia Felix: but Bochart shows that this cannot be 
the place to which Solomon sent for gold. His proofs are simple 
and conclusive. First, it was a three years’ voyage to the latter 
place; secondly, the ships which brought the gold brought also 
wory—and in Arabia there are no elephants.* 

Another opinion is that of Huctius who believes Ophir to be 
identical with Sophala in Eastern Africa. 

Wherever Ophir may have been, the quantity of gold and silver — 
brought to Palestine in the time of Solomon must have been 
immense. We are told that “silver was nothing accounted of in 
the time of Solomon ;” that “the king made silver and gold at 
Jerusalem as stones.’ The yearly receipt of gold is stated at 
666 talents (2 Chron. ix. 13,) ‘‘ beside that which chapmen and 
merchants brought.’’ 666 talents are considerably over £3,500,000, 
estimating gold merely at the mint price of the present day, with- 
out reference to the fall in value which it has undergone in 2,800 
years. 

In the later books of the Old Testament we find the words 
adarkon and darkémon in connection with gold, and translated 
‘“‘drams” in our version.{ The words are evidently closely allied 
to the Greek épaxpy from which, through the Latin, our “ drachm” 
or “dram” is derived. I mention them here because they form a 
connecting link between the subject upon which I have been 
engaged, and the few facts I have collected with reference to PER- 
SIAN currency. The words are supposed to be connected with 
dapetkos—the “ daric’’—the most important gold piece in circula- 
tion amongst'the Persians. This coin is said to have been named. 
after Darius Hystaspes who, we are told by Herodotus, reformed 
the Persian gold coinage. Estimated at the present value of 
gold, the Daric was equal to £1-1-10, 1-76f. It circulated freely 
in Greece: and Xenophon, in the Anabasis, informs us that it 
was the monthly pay of the heavy-armed Greek soldiers whom 


* 1 Kings x. 22—“ once in three years came the navy of Tharshish, 
bringing gold, and silver, ivory [‘ elephants’ teeth’ in the margin], and 
apes, and peacocks.” 

+ 1 Chron. xxix. 7, Ezra ii. 69, viii, 27, Neh. vii. 70, 72. 
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Clearchus commanded in Cyrus’ expedition against his brother 
Artaxerxes. The piece is now rare, having been re-coined by 
Alexander the Great after his conquest of Persia. 

Philip and Alexander of Macrponta issued gold “ staters.” 
These coins contained no alloy except a little silver. They were 
recently current in Greece at a value of 25s. each. 


The Lyprans are said by Herodotus to have been the first 
people who coined gold and silver. At any rate, the earliest 
gold coinage known in Greece was the Lydian stater, issued by 
Creesus. The oldest gold coins extant are Lydian, and their 
execution is very elegant. The mountain Imolus, in Lydia, 
abounded in gold, which the celebrated Pactolus carried down. 
To this cause the early rise and prosperity of Sardis, built at 
its foot, are to be attributed. Bdckh says, that the Pactolian 
gold was electrum, which Pliny defines to be four-fifths gold and 
one-fifth silver. The supply from this source must have been 
very considerable. We know that Creesus, besides his coinage, 
deposited large quantities of gold in ingots in the Temple at 
Delphi. 


From a very early period the Asiatic nations, the Greek cities 
of Asia Minor, and others in Sicily and Magna Grecia had coined 
gold. I have already mentioned the Sybarite coinage, probably 
derived through Miletus from Lydia. We have extant, coins of 
Gelon, Tyrant of Syracuse and of his successor. The former ob- 
tained his sovereignty B. C. 485, according to Clinton’s dates. 
But coming to GrEEcE properly so called, we find no gold cur- 
rency until much more than a century after this. Gold seems to 
have been rather scarce in Greece. The supply came from Asia 
Minor and the adjacent islands chiefly; though not entirely, for 
the Athenians possessed gold minesin Thrace, though they did 
not coin the produce. The gold coin which was in circulation in 
Greece, before the rise of the Macedonian power, came chiefly 
from the same source in the form of the tribute paid to the Athe- 
nians by their so-called “‘ allies.’’ Persian darics and Macedonian 
staters circulated ; but (with one exception) the Athenians coined 
no gold until the period I have mentioned—that of Macedonian 
Supremacy. At that time gold became more abundant in Greece 
Mer 2X: 0. 8. VOL. VI. N. 38. 
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and other States, as well as Athens imitated the example of the 
dominant power and issued gold coins. Previously to this period 
when gold money is mentioned, it is in such a manner as to im-. 
ply that it was foreign; and the genuine Athenian gold coins 
which remain to us are evident imitations of the work of the Ma- 
cedonian mint. 


I have alluded to one exception. Near the close of the Pelo- 
ponnesian war—in fact in the year 407 B. C., the year before the 
disastrous action of A%gospotamos—the Athenians were reduced 
to the necessity of transmuting into coin some “ golden’’ statues 
of victory. ‘This issue was most debased; contrasting strongly 
with the extreme purity of the regular currency. It was in every 
sense an exception. 


Pliny gives the year 207 B. C. as the date of the first issue of 
gold coin by the Romans. This was 62 years after their first 
coinage of silver, and more than a century after the issue of gold 
by the States of Greece. The principal gold coin of the Roman 
Republic and Empire was the aureus nummus, or denarius aureus. 
Of course the weight of this coin underwent gradual diminution 
—to be specified hereafter. It still, however, maintained its re- 
lation in weight to the silver denarius (2:1). The latter under 
the early Emperors weighed 60 grains, and consequently the 
aureus 120. 


The material was very pure, containing no intentional alloy, 
and only one three-hundredth part of silver. The coin consisted 
therefore of 119°6 grains of gold and 0-4 grains of silver. The 
English sovereign contains 113°001 grs. pure gold. Hence the 
aureus of the early Roman Emperors—£1-1-2.* 


The most productive gold mines belonging to the Roman Re- 
public were at Aquileia, and Ictimuli, and Vercelli. 


In Eneanp, there was little gold coin in use before the reign 
of Edward III: nor was it made a legal tender until long after. 


* T shall state here once for all, that the value of ancient coins in 
modern English money, as given in this paper, are irrespective of the 
fallin the value of the precious metals which has taken place since the 
currencies were in use. 
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The English gold coin has deteriorated both in weight and ma- 
terial. The latter has undergone ¢wo important changes; the in- 
crease of the copper alloy, and the extraction of the silver from the 
gold. In the reign of Henry III. the gold standard contained 23 
carats 34 grs. of pure gold to 4 gr. alloy. The present standard 
was fixed in James I. It contains =, alloy; in technical language 
it is “ 22 carats fine.” 


The other change in material was introduced in 1826. Before 
that year the British standard gold contained an appreciable 
amount of silver. The coins struck previously are, consequently, 
perceptibly paler than those now current. This silver being part 
of the alloy—being rated as copper in estimating the mint value 
of the coin—it was of course profitable tc melt down the gold 
pieces in order to extract the silver. On this account the present 
system was adopted of extracting all the silver from the gold be- 
fore coining the latter. This had the desired effect: but the end 
might have been gained in a better way, namely, by retaining the 
silver in the alloy and making it part of the value of the coin. 
The addition of copper to the gold renders the material harder and 
more fusible than either constituent ; but the best alloy for gold 
for mint purposes is composed of equal parts of silver and copper. 


One pound Troy of English standard gold is coined into 4622 
sovereigns—(formerly into 445 guineas) ; or 20 lbs. into 9342 sover- 
eigns. Therefore one sovereign weighs 123-274 grs. Troy, gold 
22 carats fine, and contains 113°001 grs. pure gold. | 


An ounce Troy of pure gold is worth £4-4-11} 5 nearly—of 
British standard gold (one-twelfth less), £3-17-101. This is the 
** mint price” of standard gold. 


I subjoin a Table of British gold coin, abridged from Brande’s 
Chemistry. 
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The French gold coin consists of nine parts pure gold and one 
part copper. The silver is removed as in the English system. 
The French Mint allows a ¢olérance of :002—above and below 
standard. Their standard gold for medals is finer 0:916, with the 
same tolerance. There are three standards for jéwelry ; 0°750, the 
commonest, 0°840 and 0:920, little used. The folérance is 0:003 
below standard. There is no superior limit—Jewellers in Paris, 
or elsewhere, not being likely to put an excess of gold into their 
manufactures. 

In the British metallic currency gold preponderates greatly. 
Adam Smith says it was so in his time, and the preponderance has 
increased considerably since he wrote. He also states that in the 
Scotch currency before the Union there was a slight preponder- 
ance of gold ; but that in France “ the largest sums are paid 
in silver and gold is very scarce.” We know that in this latter 
respect matters are very different in our day. 

I add a small Table giving a comparative view of the values of 
the principal gold coins in the chief commercial states of the 
world.* 


Weight Quantity 


Corn. of pure 
ail gold. 
Doweretam. cowl. ...| 123°274 | 113001 
BVAPOVEOR . 016/415 {iieatsa's 440 B07aG4. 1189610 
10 florin piece, (Dutch), .}| 103°880 ? 
Eagle, (American)...... 269-850 | 232-000 


I shall conclude the subject of gold currency with a few lines 
on the sources from which (independently of California and Aus- 
tralia) Europe has derived her supply of gold and silver. I in- 
elude silver here partly for convenience, and partly from the im- 
possibility of separating it from gold in some of the statistics 
which I shall bring forward. 


* IT have somewhere seen a calculation which gives a popular idea of 
the amount of gold currency in the world. For its correctness I will 
not vouch. It estimates the value at £150,000,000 ; and states that this 
would weigh 1,150 tons, and could all be contained ina room of the 
dimensions of 20 feet x 12 x 10. 


78 Coin and Currency in [No. 9, NEW SERIEs. 


From the discovery of America about the beginning of the 16th 
century until recently, the mines of Mexico and South America 
were the principal storehouses from which Europe drew her sup- 
plies of the precious metals. America supplied 0°9 of the pro- 
duce of the entire globe. As an example I give Humboldt’s esti- 
mate of the values of gold and silver derived from America and 
the other sources respectively in the: year 1809.. He also gives 
the relative proportions of the two metals to each other, which 


I add. 
Gold. Silver. 
EGFODE iayed ily avs £ 640,000 Sy ne B77 
Northern Asia..£ 261,000 Ls8 e's eR 
America........£ 9,841,000 . 59°5 . :.176°8 


Se anneal 


£10,742,000 65:8 : 193°3 


A few figures will give a clear idea of the enormous quantities 
of gold and silver which the American mines produced previously 
to the revolutionary disturbancesin 1810. From 1545 to 1810, 
the gold raised in the Cordilleras, Mexico and South America 
amounted to £337,150,000 ; the silver, (which it is said would 
have formed a globe 85 feet in diameter,) to £1,089,050,000. 
Total, £1,426,200,000. 

Potosi was discovered in 1545. Between that year and 1803 it 
yielded silver to the value of £230,000,000. 

Mr. Meggens, quoted by Adam Smith, gives estimates of the 
amount of the precious metals imported into Spain and Portugal ; 
based in the case of Spain upon the average of six years, 1748 to 
17538, in the case of Portugal upon an average of seven years, 
1747 to 1758. 

Silver : 1,101,107 tbs. troy, at 62s. per tb... .£3,418,431 10 0. 

Gold”: 49,940 do. at 442 ors. per tb.£2,333,446 14 0. 


Total....£5,746,878 4 0. 

The Mexican mines were twice as productive of both metals as 
those of Peru and Buenos Ayres. Between 1695 and 18038 the 
produce of the former multiplied five-fold. In 1775, the annual 
receipt of coin and bullion by Spain and Portugal amounted to 
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£8,500,000, (understated at £6,000,000 by Adam Smith.) The 
demand increasing in consequence of the exigencies of Kuropean 
war, in 1803 the supply amounted to £10,000,000, of which 
£9,000,000 came from the Spanish colonies. 

It is easy to conceive the effect produced on prices all over the 
world by this enormous increase of the precious metals, the umi- 
versal and rapid rise of nominal value: and again its subsequent 
fall, to which I have before alluded, when the revolutions checked 
supply, demand continuing unabate d. 

SILVER appears to have been a more favored material for a 
currency than gold. In most countries its use as a medium of ex- 
change preceded ‘that of gold by many years. Of it alone, for 
centuries, consisted the money of Palestine and of Greece. I have 
mentioned that in Rome too, where it was not the original me- 
dium of exchange .it was coined more than half a century earlier 
than gold. Amongst the Northern peoples who overturned the 
Roman Empire it formed the only material of currency ; and from 
them it was adopted by England and the modern continental States. 
In the East, as we know, it continues to the present day to be the 
principal ; in some places the sole medium of exchange. 

In the Heprew Scriptures silver money is mentioned at a very 
early period ; in many passages, ceseph literally silver is used to 
express money in general.) I have before given an instance from 
the book of Job. I have also quoted Gen. xx. 16, where Abime- 
lech gives Abraham “a thousand [pieces] of silver.’ ‘* Pieces” 
is inserted by the translators. The word “shekel” understood by 
the Jews in this passage and elsewhere when no coin is named,* 
itself occurs for the first time in Gen. xxiii. 15; 400 shekels of 
silver are the price of the burying place which Abraham buys. 

As to what may have been the style of execution of these she- 
kels—or how far they may have corresponded with our ideas of 
‘ coin’—I have no information. The Jews tell us that Mordecai, 
David, Joshua, and Abraham issued coins. In support of the last 
part of the story, on the truth of which an a fortiors argument 


* The “ threescore and ten [pieces] of silver” in Judges ix. 4, are by 
some commentators supposed to be pounds weight : for no other reason 
than that the sum seems too small if shekels be understood. 
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might be built, they forged coins bearing effigies of Abraham and 
Sarah on one side and of Isaac and Rebecca on the other. These 
articles do not throw much light on the matter. It would seem 
that whoever issued the shekels current in Canaan, both before 
and after the Hebrew occupation of the country, they did not bear 
any certain external evidence of containing the due amount of 
silver. The being issued from one well known and trustworthy 
mint might have conferred, but they evidently did not possess it. 
The very word shekel is derived from shakal, he weighed, Abraham 
weighed the “ four-hundred shekels of silver current with the 
Merchant.”’ Even at so late a period as that of the captivity Je- 
remiah “ weighs” seventeen shekels of silver, (Jer. xxxii. 9—cir. 
590 B. C.) 

As to the value of the shekel; Josephus tells us that it was 
equal to four Attic drachma—’Artvixas dexetar dpaxpas Tecoapas. 
This would make it half an ounce of silver. It is generally esti- 
mated at 2s. 6d. which is a little less than the mint price of half 
an ounce of silver. Bp. Cumberland computes the gerah, (one- 
_ twentieth of the shekel,) to be equal to the Attic obolus—eleven 
grains of silver. He estimates the shekel ata little more than 
Qs. Aid. 

From 1st Kings x. 22, we learn that Ophir supplied the Jews in 
Solomon’s time with silver as well as gold. 

In Greece, silver currency was the oldest. ’Apyupos (silver) is 
used for “money” in general—as the Hebrew ceseph, the French 
argent—the Saxon or Lowland Scotch siler. All Greek words re- 
lating to money (e. g. wsurer, mint) are derived from dpyupos. 


According to Herodotus (I. 94) the Lydians were the first to 
coin silver as well as gold; but the evidence of the most ancient 
authors is in favour of the ASginetans; and the date of the first 
coinage of silver in Algina was B. C. 869. The oldest Aiginetan 
coins are very rude and thick, and have an indented mark, as if 
from the blow in striking. Greek coins of the age of Pericles 
and Xenophon are still thick, but much less clumsy than their 
predecessors. Later specimens are broad and thin. In fact, there 
are three well-marked classes of Grecian silver coins. 

The material of all is very fine, more especially of those issued 
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by the Athenians, who were very proud of the fineness of their 
coinage. Xenophon tells us that in his day the Athenian cur- 
rency could be exchanged with profit in any market. Analysis of 
extant specimens has confirmed this statement. The earlier Athe- 
nian coins contain =; alloy; later, 2,; at a still more modern 
date, ;1,—nearly the same as in our own currency. 

The principal Grecian silver coin was the DRACHMA, and in 
this money was counted. There were several drachme in circula- 
tion in Greece, of which the principal were, the Arric, usually 
estimated (before its depreciation) at 93d.; and the AlGINETAN 
at ls. 13d. The former standard was adopted in Philip’s gold 
coinage, and afterwards in Alexander’s silver. I may mention 
that the Athenian currency was called in and recoined by Hip- 
parchus, who died B. C. 512. 

The Athenians obtained their silver from Laurion in Attica. 
These mines are said by Xenophon to have been the most im- 
potant source of Athenian revenue, they were let to contractors on 
condition of payment to the state of a per-centage of the ore 
raised. ‘This rent varied; at one time it is said to have been so 
low as one-twenty-fourth of the produce.* Xenophon speaks of 
these mines as having been worked from remote times and as 
being inexhaustible. However in the 2nd century of the Chris- 
tian Era they were abandoned. 


At Roms, silver coins were not struck until B. C. 269, five 
years before the commencement of the First Punic War. The 
principal Roman silver coin was the DENARIUS,{ Which was 
worth 10 ases, or 10 pounds of @s, and of which there were origi- 
nally 84 tothe pound. Ata later period we find the pound of 
silver coined into 96 denarii, but when this change was intro- 
duced is unknown. If we suppose it to have taken place previ- 


* In the silver mines of Peru, until 1736, the tax payable to the 
King of Spain amounted to one-fifth of the standard silver. After that 
year it was one-tenth, and this was ill-paid. The tax on gold was ori- 
ginally one-fifth, reduced first to one-tenth, and then to one-twen- 
tieth. These taxes constituted the whole RENT of the mines. One-sixth 
of the gross produce is the average rent of the tin mines of Cornwall : 
(there is besides a tax to the Duke of Cornwall of about one-twentieth) ; 
and of very fertile lead mines in Scotland. The rent of a coal mine 
is about one-tenth of the gross produce. (Adam Smith and N.) 


+ The word is retained in the Italian for * money” danare. 
iti Xe 0. 8. VOL. VI. N. ss. 
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ously to the year 50 B. C., we should have to infer, from the 
known proportions between the silver, gold, and bronze coinage of 
that date, that gold bore to silver the ratio of 7:8: 1—which is 
too low to be admissible. In the later Commonwealth the dena- 
rius was worth 84d. 

The Roman silver coin was never so pure as the best Athenian. 
Under the Emperor Gallienus (A. D. 259-268) the natural order 
of things was so completely reversed that the sever coinage con- 
sisted of + silver and # alloy. 

The mines near Carthago Nova in Spain, chiefly supplied the 
Roman Republic with silver. They are said to have been so pro- 
ductive as to yield 25,000 drachme daily. 

In Enexuanp, the Saxons had a silver currency, and no other. 
Tribute, however, was paid in kind until the Conquest, when William 
ordered it to be paid in money, this money was paid by wezght. In 
those days a pound was a bona fide pound. A penny too, Eng- 
lish and Scots, was a genuine pennywerght of silver. In fact as we 
ascend towards the origin of coin in every land, the distinction 
between coins and weights vanishes. Adam Smith quotes a pas- 
sage which proves that the shilling too was originally a weight, 
though before William the Conqueror its proportion to the pound 
above and the penny below was not constant. At one time we 
find the Saxon shilling equal to five pence. The penny seems 
at all times to have borne its present fixed relation (;1,) to the 
pound, and William fixed the varying shilling, the proportions 
between the three denominations have remained the same from 
his time to ours. 

In the reign of Edward I. the English pound sterling was a 
pound, Towser WeErGuHrT, of silver of certain known fineness. This 
Tower pound wasa little more than the Roman—a little less than 
the troy-pound, which latter was introduced into the mint in 15, 
Henry VIII. The Scots pound from Alexander I. to Robert 
Bruce was a pound of silver of the same weight and fineness as 
the English. From that day when the troy pound of standard 
silver was coined into 20 shillings to the present when 66 are 
struck from it, the depreciation has been considerable ; but most 
or all of it was previous to the reign of Queen Elizabeth. Since 
Philip and Mary, both the denomination of the English coin has 


APRIL—SEPY. 1859.] Ancient and Modern times. 83 


undergone no alteration, and the same number of pounds, shil- 
lings, and pence have contained very nearly the same quantity of 
pure silver. 

Until 1816 the Troy pound of standard silver was coined into 
62 shillings; the mint price of silver, therefore, was 5s. 2d. an 
ounce. This continues so; although since that year the pound is 
coined into 66 shillings. The additional four are retained as 
seignorage. 

Many ancient silver coins (I might say most), and many modern 
Oriental, contain no intentional alloy—their only impurity is a 
trace of gold or copper. In the modern European currencies, on 
the contrary, every trace of gold is carefully removed and copper 
added—the former for economy, the latter to give greater dura- 
bility to the coin. Alloying for this purpose is even more neces- 
sary to silver than to gold; because the less the value of the coin, 
the greater its circulation—a shilling changes hands more than 
twenty times as often as a sovereign, and is therefore more than 
twenty times as exposed to wear. 

Copper added to silver increases its sonoriety* and hardness. 
The maximum degree of the latter is presented by an alloy of 4th 
silver with +th copper, but so much hardness is unnecessary— 
so much depreciation unadvisable. The color of the silver is but 
very slightly impaired by the alloy—even equal weights of the 
metals giving a white compound. 

When any alloy of silver and copper—the standard metal for 
English or French silver coins, for instance, is exposed to a red 
heat in air, the surface becomes black from the formation of a 
film of oxide of copper. If the piece be now immersed in hot sul- 
phuric acid, the superficial black is removed and a beautiful white 
surface remains. Blanks for coins are treated thus before being 
struck. Hence the whiteness of new silver pieces, as well as their 
darker appearance after wear—the alloy beginning to show itself 
when the pure silver surface has been removed. 

English standard silver contains 11:10 silver and 0-90 copper. 
A pound Troy therefore consists of 11 oz. 2dwts. of silver and 
18 dwts. of copper. The metals dilate a little in combination— 


* Copper is the most sonorous of metals. 
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the actual density of the alloy being 10°3, while calculation gives 
10°5. 


I stated before that prior to 1826 the English gold coinage con- 
tained an appreciable amount of silver, which is not present in the 
later currency. In like manner the silver coin issued before that 
year contained (as the old Spanish dollars and some other foreign 
coins) a small proportion of gold. The relative value of different 
specimens of silver depend upon amount of gold they may include. 
The well-known Sycee silver contained a (comparatively) large 
quantity, and was valuable accordingly. But since 1826 the Eng- 
lish silver coin has been as free from gold as the gold from silver. 
The metals are separated by means of hot concentrated sulphuric 
acid. The silver must amount to not less than 25 or 30 per cent. 
If the gold preponderate to a greater degree it exercises a protect- 
ing influence over the silver, preventing its solution: so that if 
the object of the process be to remove silver from gold previous to 
coinage, silver must be added to the alloy to bring the proportion 
up to the necessary standard. Further, there ought not to be 
more than 10 per cent. of copper present, sulphate of copper being 
little soluble in concentrated sulphuric acid. Regnault states that 
by this process one-two-thousandth part of gold may be extracted 
with profit. 

I subjoin an abridgment of Brande’s Table of British Silver 
Coinage. 


| 23 
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As might be expected the resemblance between the French and 
English currencies in early times is very close. The time of 
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Charlemagne in France corresponds in respect of coinage with 
that of William the Conqueror in England. In’ his time the hvre 
(libra, pound) was a pound troy of silver of a certain known fine- 
ness ; and bore the same fixed proportion (240 : 1) to the French 
penny—or penny weight of silver—that the English and Scots 
pound bore to the English and Scots penny. The sow (solidus,/ 
corresponding to the shilling, agreed with it in variability until 
fixed by Charlemagne. At different times the sou was worth 5, 
12, 20, 40, French pennys : and from Charlemagne till the Revolu- 
tion the proportions between the French pound, shilling and penny 
remained uniform. The depreciation, however, was 22 times as 
great in the French as in the British currency. 

The standard silver of France, like her gold, is somewhat infe- 
rior to that of England. It contains 0-900 pure silver, with a 
legal tolerance of 0-003 above and below standard. Silver medals 
contain 0°950 with the same folérance. The standard for plate is 
also 0-950, but the tolérance 0-015 below—no superior limit being 
fixed. | 

The gold is extracted as in the English Mint. The old 3-fr. and 
6-fr. pieces, and the still older 5-fr. pieces, were deprived of their 
gold by the process above described. 


When speaking of gold, I have given the sources from which 
the world is chiefly supplied with silver. The lead-mines of Great 
Britain and Ireland yield a considerable quantity. It is found 
both native, in streaks or threads in the lead ore, and in the form 
of sulphuret combined with the galena. It was formerly separat- 
ed from the lead by oxidising the latter, which had again to be 
reduced to the metallic state. This process was so expensive that 
none but the most highly argentiferous ores would pay the cost of 
extracting the silver. Latterly, however, it has been found prac- 
ticable to extract the silver by a process of crystallisation; and a 
proportion of three ounces in the ton may be separated with 
profit.* 


——————————————— Ee 


* The modern process does not require the oxidation of more than 
one-twentieth of the lead, instead of the whole. 


The richest argentiferous galena contains no more than 40 oz. of sil- 


ver to the ton. ‘The average quantity in the Irish lead-mines is 28 oz. 
in the ton, 
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Ais was the material of the earliest Italian currency. It was 
a compound metal in which copper was the principal ingredient. 
The Italians translate the word by rame, or otone ; the French by 
ayram: the English call it 6rass—or people who wish to be par- 
ticular say copper. All these words are vague, and worse—they 
are calculated to mislead. Brass is a compound of copper and 
zine, but objects of ancient art, coins or others, to which the term 
@s is applicable contain no zinc. Their fundamental composition 
is copper and TIN. To this mixture we give the name bronze—a 
word probably derived from the Italian éruno, because the artists 
of the Revival gave that color to their metal works. 


fis or bronze, then, was much and variously used by the 
ancients, Greeks as well as Romans. Their ingenuity was exer- 
cised in attempts to vary its color and improve its texture by the 
admixture of sundry metals besides its two principal components. 
Analysis has detected gold, silver, lead, and iron in ancient works 
of bronze. Perhaps the best known and most highly prized 
variety was the Corinthian Bronze—said to have been discovered 
accidentally by the fusion together of various metals when Corinth 
was burned by Mummius, (B.C. 146). We find mention of it 
however before this date. 

The ancients may have known the compound which we term 
brass. Zinc as a metal is mentioned first by Paracelsus, (who 
died 1541): but brass might have been, and at the present time 
frequently is, made without the intervention of metallic zinc—by 
heating together granulated copper and lapis calaminam (carbo- 
nate of zinc). Ido not think, however, that there are any speci- 
mens extant of ancient Roman or Grecian brass. Certainly for 
the purposes of coinage bronze is preferable, being harder, and 
more fusible though less malleable. All alloys of copper and tin 
are hard; and often brittle if cooled slowly. It is a curious fact 
that ‘‘ tempering’? produces upon bronze the contrary effect to 
that which it has on steel. To make bronze fit for the coining- 
press it must be heated to redness and plunged into cold water. 

The composition of the more ancient Greek bronze (xa\xos,) 
is very uniform. It is 88 copper to 12 tin. In modern times 
compounds of which the basis is copper and tin are used for vari- 
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ous purposes, Gun-metal, bell-metal,* and the material of bronze 
medals are examples. The ordinary proportions for ‘‘ bronze’’ are 
93 copper to 7 tin, and 89 to 11. The vest for medals, giving 
maximum of tenacity, is 8 copper to 1 tin. The bronze of French 
medals is 95 copper and 5 tin, with avery slight admixture of 
zinc. 

Of this zs or bronze the most ancient coinage of the old Italian 
States consisted. These are said to have coined from the earliest 
times, but as we have seen, silver currency was not introduced un- 
til a very late period. This fact is typified in the Italian mytho- 
logy—Argentinus is the son of A‘sculanus. In the Latin writers 
of every age @s is used for money in general, as we have seen 
that the equivalent of selver is employed in Hebrew, Greek and 
other languages. A Roman in debt is said “ to have other peo- 
ple’s bronze.” 

Those very doubtful personages Janus and Saturnus are rival 
candidates for the honor of having first introduced coinage into 
Italy. The beginning of coinage in Rome is involved in simi- 
lar mythical mist—only a degree less dense. Pliny asserts on the 
authority of Timzeus that the Romans used stamped bars for a 
currency, until Servius Tullius introduced coins. Other say they 
coined from the building of the city. Both these are very sha- 
dowy epochs. Of the material of Italian and Roman coins, there 
is, however, no doubt whatever. 

The first Italian coin was the as, which began by being a pound 
weight of bronze. It soon fell from its high estate, in Rome as 
well as in other States. In the former, we shall see, its weight 
fell ultimately to half an ounce, even lower, but the depreciation 
was not uniform throughout Italy. Hence it became necessary to 
pay in this mixed currency by weight; and we meet the expres- 
sion @s grave, meaning money so paid. One hundred ases of 
@s grave always contained the same amount of metal. The as 
was divided into 12 parts, and there were six of the subordinate 
denominations represented by coins. The silver denarius of which 
I have spoken was originally equal to 10 ases. 

* In a lecture on Bells recently delivered in London by Mr. Denison, 


he states, that modern copper will not combine with so great a quantity 
of tin as the ancient metal. 
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The sestertius, as its name implies, and as its symbol HS repre- 
sents was originally equal to 25 ases. Large sums were generally 
counted in this coin. I+ was afterwards made equal to 4 ases and 
its material changed. 


At ATHENS, coins of this metal were issued in the year 406 B. 
C., a critical time in the history of the Athenian people. These, 
however, were soon recalled. It is probable that a coin called 
chalkus (xahovs) and equal to one-eighth of the obolus, was in 
circulation before this period; and not recalled after it: and that 
the temporary issue consisted of coins of higher denominations. 
The quarter obolus was the smallest silver coin. Convenience 
would suggest that pieces of lower value should be made of cheaper 
material. We find the chalkus afterwards divided into seven 
lepta—the mites of the New Testament. 

Finally, as early as B. C. 185, we see mention of whole talents 
being paid in bronze by Ptolomy Epiphanes. 

Before I leave the subject of coin made of a combination of cop- 
per and tin, I may mention that ¢wo forms of this compound are 
at present in circulation in France. One, averaging 86 copper 
and 14 tin, is genuine bell-metal and in color yellow; the other, 
refined bell-metal, averages 96 copper and 4 tin. Both these were 
struck under the old Republic. They might perhaps have better 
been put under the head of Depreciations: but in all countries, so 
far as I am aware, copper coins bear a conventional value higher 
than the intrinsic, and bell-metal answers the ordinary purposes 
of a token or counter as well as copper, pure or impure. 

CorPeER will not detain us long. Its hardness, durability and 
abundance eminently fit it for being the material of the lowest 
denominations of coins; and it is thus used by all civilised nations. 
It is overvalued in most currencies, and its conventional value 
maintained by the amount of silver to which it is legally equiva- 
lent ; while the restrictions upon the extent to which it is a legal 
tender prevent the evil which would result from the payment of 
obligations in a depreciated coin. Adam Smith says that in his 
time half a pound of impure copper, not worth 7d. was coined 
into 12 pence ; and I do not think there has been any improve- 
ment in the intrinsic value of the copper currency since his time: 
nor ls any necessary. 
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Encranp had no copper coinage until James I. I subjoin 
Brande’s Table. 
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“Phe red sous of the Frencw currency are copper, nearly pure. 

I shall conclude the subject of ‘‘ material’ with a few words on 
AvRICHALCHUM—or more properly GixicHAtcHuUM. The word 
is a remarkable example of the effect of sound in suggesting, first, 
false etymology, and then false meaning. The barbarism of de- 
riving the term from a combination of the Latin for gold with the 
Greek for bronze is obvious enough; but in spite of this the false 
derivation has been very generally received, and with it the erro- 
neous signification suggested by the spurious etymology. I have 
stated that the ancients employed many different combinations of 
metals—bronze being the fundamental constituent, in their works 
of art. Awurichalchum has been supposed te have been one of 
these into which gold entered in considerable amount. A com- 
mentator on Ezra viii. 27—“‘ two vessels of fine copper precious as 
gold’ —falls into the mistake, and states that these vessels were 
composed of “ aurichalchum.” That these were forms of bronze 
in which gold was an important ingredient is likely enough; but 
that orichalchum was not one of them is quite clear from Pliny’s 
statement, that in his time the metal was not found, the mznes 
being exhausted. The true etymology is ovpos or opos, a mountain, 
and the true meaning “‘ mountain metal.” The exact composition 
is not known. 

I have introduced this metal for the sake of one coin. When 
the Roman sestertius became equal to 4 ases, its material was 
changed from es to orichalchum. 


It is obviously necessary that a medium of exchange should 
Um &E. ©. S. VOL. VI. N. 8. 
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bear a uniform and established value. In the case of a metallic 
currency two essentials are requisite—each piece must be of a cer- 
tain proper weight and a certain proper fineness. The coin should, 
if possible, bear upon it some mark significant of its fulfilment of 
these two conditions. This mark a Minv supplies, as far as the 
thing can be done. Leta piece of money bear upon its obverse, 
reverse, and edges evidence of having being struck at some known 
mint, the degree of probability of its genuineness—that is, of its 
really containing the amount of metal of proper purity which its 
denomination professes—depends upon the degree of clearness of 
that evidence combined with the degree of confidence reposed in 
the good faith of the managers of the mint. 


The weight of a fragment of metal may be ascertained by most 
people with a little trouble: but how great a loss of labor and 
time would result from having to weigh every piece of money 
tendered in payment, in the intercourse of modern commercial 
and social life, is obvious. In England even now, the fact of 
gold coin being payable by weight not tale is productive of con- 
siderable inconvenience. But the ascertainment of the degree of 
Jineness of any tendered coin is altogether beyond the reach of the 
great majority of mankind. Few possess either the chemical know- 
ledge or the chemical skill necessary for “‘ assaying.’’ The evi- 
dence afforded by color, lustre, hardness, and “ ring’’—the only 
evidence within reach of the unscientific investigator—goes but a 
little way. For this purpose an establishment of known respecta- 
bility and unsuspected honesty was necessary; and these condi- 
tions seemed best fulfilled by assigning the management or super- 
intendence of the coinage to the State. Confidence in the ruling 
power in this respect has often been grievously misplaced, as we 
shall see; but on the whole the arrangement appears the best that 
can be adopted, and is in modern times the only one. 


I need scarcely observe upon the importance of securing the 
_ utmost possible genuineness in a country’s currency. The Athe- 
nians, from whose institutions the Roman jurisprudence was copied, 
and on which, through the Romans, much of our own and the 
Continental law is based, punished adulteration of the coinage 
with death. Until recently in England “ coining” and forgery 
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(a kindred crime) were capital offences. However, this fact is 
perhaps to be considered rather a part of the revoltingly bloody 
criminal code of England at the period to which I refer, than as 
a recognition of the principle that the more thoroughly commer- 
cial a nation is—the more numerous and frequent its pecuniary 
transactions, both in internal trade and external commerce—the 
more scrupulously pure should the medium of exchange be pre- 
served, and the more severely punished every aet likely to create 
distrust of the country’s probity. In the case of the Athenians 
too it is probable that the national vanity had much to do with the 
severity of their law against the manufacturers of spurious coin. 
I have already stated that the Athenians were very proud of the 
purity of their currency. In proportion to this, pride would na- 
turally be their resentment at any act calculated to diminish the 
superiority upon which it was founded. 


How far the central government of Attica retained the exclu- 
sive privilege of coining is unknown. It is certain that some 
Attic demes coined, though probably under the superintendence 
of the government at Athens. 


Amongst the Romans, it was not until a late period under the 
Empire that the coinage became the exclusive privilege of the 
governing power. Under the Republic, though the State held 
the management of the Mint, any family (gens) or any individual 
was entitled to bring gold or silver, and have it coined at the pub- 
lic expense. There seems to have been no attempt at ascertain- 
ing the fineness of the metal thus brought to be converted into 
coin; but it is remarkable that so long as the State acted honest- 
ly, as far as the quality of its currency went, individuals followed 
the example. It was not till after 90 B. C. when government de- 
based its silver by the admixture of one-eighth copper, that indi- 
viduals imitated the profitable fraud and adulterated their own 
metal. The evil proceeded to an alarming extent. In 86 B. C. 
no person knew whether the money he held was false or not. At 
this time the praetor, M. Marius Gratidianus, is said to have dis- 
covered a method of testing the genuineness of the silver coin. 
His process is not known. 

Augustus assumed the privilege of exclusively coining gold 
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and silver, leaving zs to the Senate. This body retained the 
remnant of their mint powers until the time of Gallienus, when 
the complete control of the entire currency of the Empire was 
monopolised by the Emperor. There were at this time subordinate 
mints in Spain, Gaul and other parts of the Empire, but the coin 
struck was Roman. In the western countries the issue of other 
coins than the Roman was given up in the first century of the 
Christian Era ; in the East the Roman coin did not become the 
sole currency until the time of Gallienus. 

The earliest coins were cast. We have many specimens of 
Roman pieces of money with marks at the edge where they were 
separated from the remainder of the cast. In one case in the 
British Museum there are several Roman ases still joined together. 
The next step was to cast the piece first and strike it afterwards. 
While this was the usual process, coins of the same denomination 
and value might vary a good deal in breadth and thickness; and 
in many extant specimens of the more ancient coins we find this 
to be the case. In the present day the dies for striking coin are 
made of steel, tempered by heating to a certain degree and 
plunging into water cold in an inversely proportional degree. 
Thus, a dull red heat and water at 34° (Fahrenheit)—cherry red 
heat and water at 50°—orange red and water at 80° all effect 
about the same amount of tempering, though a greater degree of 
real hardness is produced by the use of cold than of warm water. 
A red heat and water at 45° of Fahrenheit form the most desirable 
combination of means for hardening coining-dies. 

From what I have said above, it is evident that the most import- 
ant duty of a Mint is the examination into the fineness of gold 
and silver about to be converted into current coin. The process 
is technically called “ assaying.” 

In the English Mint, the assay of both silver and gold is per- 
formed by cupellation ; in the French Mint the latter only. The 
quantity of metal upon which the testing experiment is performed 
is very small, but is called the “ assay pound.” In the case of 
gold it is divided into 24 carats,* and each carat into 4 carat 


* 1 carat gr. = 74 grs. Troy. The weight of diamonds is estimated 
in carats, carat grains, eighths, sixteenths and thirty-seconds. About 
150 carats make a Troy ounce, or 480 grains. ( Brande.) 
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grains, quarters and eighths. The silver assay pound is divided 
into 12 ounces, and each ounce into dwts. and half-dwts. 

In the French Mint silver is assayed ‘“‘ par voie humide.” The 
specimen is dissolved in nitric acid, and the silver precipitated in 
the form of insoluble chloride by a standard solution of chloride of 
sodium. From the precipitate the amount of pure silver present in 
a given weight of the subject of experiment is easily found. The 
presence of a little mercury impairs the accuracy of the result— 
chloride of mercury, the result of decomposition of some of the 
chloride of sodium, being also precipitated. However, the existence 
of an appreciable quantity of mercury in the alloy is known by the 
solution in nitric acid not becoming clearer when shaken; and by 
the first deposit of chloride of silver not blackening under the 
influence of light. The addition of acitate of soda to the solu- 
tion prevents the precipitation of the mercury. This method is 
with proper precautions more accurate than the English; but too 
complex for an establishment where many assays have to be made 
daily. 

An alloy of gold, silver, and copper may be analysed (if silver 
be present in sufficient quantity) by dissolving the two latter me- 
tals in nitric acid. The gold falls in a black powder and may be 
fused into a button. The silver is then precipitated from the 
compound solution by chloride of sodium or hydrochloric acid, 
and the copper by iron. The assay of gold is more complicated 
than that of silver, as it has first to undergo cupellation and then 
the separation of the silver by nitric acid. 


An important subject connected with mint regulations is sEIG- 
NoRAGE—the duty sometimes paid to the State upon the conver- 
sion of gold and silver bullion into coin. 


It is evident that a charge of this kind, whether only equiva- 
lent to the actual expense of coinage, or in excess of this so as to 
afford a revenue, adds to the value of the coin. The value of a 
piece of money as of any other manufactured article is made up 
of that of the raw material and the cost of manufacture. If there 
is no seignorage, then, the coin passes for Jess than its real value. 
The stamping in the mint adds to the value of the bullion as “ the 
fashion to plate’—to use Adam Smith’s illustration ; with this 
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difference, however, that the “ fashion” of the plate wlll probably 
enhance the value of the constituent metal in other countries be- 
sides the place of manufacture; while the coin of any country is 
abroad, only equal to its weight of bullion. 

So early as 1691, the question of a seignorage seems to have 
attracted some attention. In that year a pamphlet appeared from 
the pen of Sir Dudley North, containing some very sound views 
upon this and other politico-economical subjects. This Tract, 
notwithstanding its intrinsic merits, was never very widely circu- 
lated and was soon suppressed. The author says that “ the free 
coynage [in England] is a perpetual motion found out, whereby 
to melt and coyn without ceasing, and so to feed goldsmiths 
and coyners at the public charge.’”? Many years after this Adam 
Smith recommended the imposition of a seignorage as the best 
means of preventing the melting down of coin and of ensuring its 
return to the country if exported. Itis clear that if gold coin 
were dearer than the same weight of bullion of standard purity, 
there would be no temptation to melt it down. Again, being 
money at home only, abroad it would be as completely bullion as 
in a goldsmith’s crucible. He remarks that even without a seig- 
norage, gold coin is a little dearer than gold bullion, because 
thrown into a more convenient form, andon account of the delay 
in the Mint—the interval between bringing the metal to be con- 
verted into coin and receiving it transformed. But this enhance- 
ment of value is very trifling, and necessarily fluctuates with the 
amount of business waiting to be transacted in the Mint. He 
states that if gold coin ever cease to be payable by weight—a 
system from its inconvenience likely to be abandoned—a 
seignorage is the only means of preventing the destruction 
and exportation of the best and heaviest coins. Previously to 
what he calls the “late reformation’? of the currency, the gold 
coin was more than two per cent. below standard weight. Con- 
sequently the current market price of gold bullion instead of being 
£46-14-6—the mint price—was £47-14-0 and sometimes £48. 
Newly made coins would not purchase more of anything than the 
old worn coins—the former were therefore melted down and sold 
to the Bank as bullion, at a considerable profit to the melters and 
a considerable loss to the Bank, who could not understand the 
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constant disappearance of the newest and best part of the cur- 
rency. A seignorage imposed upon the new coin equal to or 
greater than the depreciation of the old ones below standard 
would have equalised their value and prevented the destruction of 
the former. 


I cannot see, however, how a seignorage would prevent export- 
ation if there were a demand for gold or silver abroad. I shall 
not bring forward the present drain of silver from France as an 
instance of the inefficacy of this duty to retain coin in a country, 
because in France the seignorage is a mere trifle. But it seems 
tome that the artificial enhancement of value of the gold cur- 
rency effected either by seignorage or by direct legislative enact- 
ment, would only produce a universal rise of (nominal) prices, 
An ounce of gold—coin or bullion—is now worth £3-17-103. 
A seignorage of 5 per cent. (suppose) would raise the value of 
an ounce of gold coin to about £4. But this £4 would only pur- 
chase the same quantity of goods—would be equivalent to the 
same amount of labour only—as the £3-17-103 was before. A 
merchant wishing to supply some foreign demand for gold could 
purchase as much as he pleased at the same rate as before the 
imposition of the seignorage. We have an instance which appears 
to me a parallel case ; and where the ostensible reason for legisla- 
tive interference in depreciating the value of the metallic cur- 
rency was the very object we are examining—the prevention of 
its exportation. The State of Pensylvania ordered by Act of 
Assembly that 5s. sterling should pass in the colony for 6s. 3d. ; 
and afterwards for 6s. 8d. It was supposed that this would make 
the same quantity of metal more valuable in the colony than in 
England, and so retain it in the former. The only effect was a 
universal rise of prices proportionate to the nominal rise of the 
value of the currency. 


One of Adam Smith’s arguments in favor of a seignorage is 
well worthy of attention in these days when so much is said 
about ‘retrenchment’—though so little done. He not only 
enumerates the coinage amongst those duties of the State 
which could or should pay their own expenses, but he is of 
opinion that it should do more; that in England as in some 
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other countries it should not only maintain itself but also yield a 
revenue. A seignorage is in one respect, as he remarks, a unique 
tax. Other indirect’'taxes are advanced by manufacturers or im-: 
porters but finally paid by the consumers. The tax on coined 
money is advanced by every one who receives it but finally paid by 
none. In his time Parliament allowed £14,000 a year for coin- 
age expenses. Even the saving of this comparatively small sum 
is not unworthy of consideration. 

A law passed in the reign of Charles II. for the encouragement 
of a coinage made it free for a limited period. This was extended 
by successive enactments until 1769 when it was made perpetual. 
Most probably Adam Smith is right in his suspicion, that this was 
a job for the Bank of England. Her interest is chiefly concerned 
as she coins most; and her wealth and close connexion with 
Government in monetary affairs give her sufficient influence to 
effect a considerable saving to her own revenues at the public cost. 


In 1816, as I have before had occasion to mention, a selgnorage 
was imposed upon the coinage of silver. A pound of standard 
silver is coined into 66 shillings, while the mint price is only 62s., 
4s. or 61 per cent. being retained as seignorage. The gold coin- 
age in England continues free. 

In 1771, four years before the appearance of the First Edition 
of the Wealth of Nations, the seignorage in France amounted to 
1,4 per cent. on gold and 1,4 on silver. Adam Smith represents 
it as much higher, but erroneously. At present the seignorage is 
insufficient to cover the expense of coinage. Itis not more than 
4 per cent. on gold and 14 on silver. 

We have seen that all civilised nations at a period of improve- 
ment more or less advanced have employed gold and silver—and 
most of them some third and cheaper metal as the material of 
their currencies. But in the earlier stages of their civilisation 
only one metal was used for that purpose; and, as we have seen, 
silver more generally than gold. The Hebrews, the Greeks, and 
the peoples who succeeded to the Roman Empire on the European 
continent employed for many centuries an exclusively silver cur- 
rency. So the Italian and Roman coinage was exclusively of 
bronze until a late period. Ihave pointed out the traces of this 
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exclusion in the languages of some of the peoples I have named : 
I wish now to call attention to another particular in which the 
supremacy of one metal over the others was manifested, after its 
exclusive employment had given way to the requirements of 
advancing civilisation and increasing commerce. 

One metal has almost always been considered as the sole Stand- 
ard of Value; and, as a necessary consequence, the sole legal 
tender to an indefinite amount. The metal which in each parti- 
eular country had been the first instrument of commercial ex- 
changes has invariably been the first standard of value—and first 
unrestricted legal tender, and silver having been amongst most 
peoples the earliest medium of exchange, it has also been most 
generally the standard of value. In England, for instance, this 
was the case for a very long time ; gold was not a legal tender for 
many years after it had been introduced into the currency. But 
as commercial intercourse extended, and as riches increased, men 
would soon begin to feel that gold is a more convenient metal for 
large payments than silver; while its value is not more fluctuating 
—in this country the inconvenience of large payments in a silver 
currency is often felt. Accordingly in the two great commercial 
nations of the world gold has supplanted silver as the Standard 
of Value and as legal tender to an unlimited amount. 


But in England and America there was—in France there exists 
at this present time—an intermediate, transition, state; in which 
gold and silver are the Standard of Value, and gold or silver in 
legal tender to any amount. The English and Americans soon 
felt the exceeding inconvenience of a Double Standard, and took 
immediately the obviously necessary steps for their relief. The 
French are suffering now from the consequences of their attempt 
to fix by legislative enactment what Nature has made fluctuating— 
the relative value of the precious metals. But in accordance 
with the celebrated dictum of the first Napoleon, that ‘ political 
economy” would crumble to dust the most powerful empire, the 
French talk of remedies which political economy teaches to be 
utterly futile, and refuse to adopt the only means which both 
science and experience point out for the remedy of the evil from 
which they suffer. 


Oi, EX, O. S. VOL. VI. N. 5S. 
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The possibility of maintaining without injury a Double Standard 
depends upon the possibility of fixing, either once for all or from 
time to time the relative values of gold and silver. This is sim- 
ply impracticable. Ir the relative values depended upon the rela- 
tive quantities—and rF law could prevent the transfer of either 
from one country to another, the thing might be done. But as I 
have stated before, the precious metals are so easily smuggled as 
to render any legislative attempt to limit the supply of either of 
them ridiculously unsuccessful. I have also stated the negative 
of the other hypothesis. The relative value of gold and silver 
depend upon the relative cost of production, the relative amount 
of labor required to bring them to market. The discovery of a 
rich and easily worked mine or vein, the invention of an improv- 
_ed pump, the opening for traffic of a new railway, countless other 
results of accident or ingenuity, may lower the price of silver in 
a few weeks. Improved machinery for washing alluvium or fo, 
crushing auriferous quartz may similarly depreciate gold in every 
market in the world. 


T have collected a few facts illustrative of the fluctuation in the 
relative values of gold end silver at various periods in the history 


of mankind. 


In II Samuel xxiv. and I Chron. xxi. we have two accounts 
of the same transaction—the purchase of a threshing-floor by 
David from Araunah or Ornan. In the former the price is stated 
in our version to be “ fifty shekels of silver’’—in the latter “ six 
hundred shekels of gold.” The discrepancy may be reconciled 
by supposing the sum named in Samuel to have been the price of 
the threshing-floor and oxen only, while the other amount was 
the value of all the ground about the floor. But if we adopt 
Bochart’s interpretation,* who believes the two sums to be iden- 


* He translates the passage in Samuel “ David bought the threshing- 
floor and the oxen for money (beceseph) i.e. fifty [golden] shekels.” 
I mentioned before that ceseph, properly ‘silver’ is frequently used for 
‘money’ in general. In the chapter of Chronicles to which these 
remarks refer (xxi. 24) beceseph malo is translated in our version “ at 
its full price.” Now turning to the passage in Chronicles, Béchart ren- 
ders “ David gave to Ornan for the place shekels of gold (shikle zahav) 
on value sit hundred [vulgar or silver shekels] (mishkall shesh mooth. )” 
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tical and reverses the metals, we shall deduce that in David’s 
time gold bore to silver the ratio of 12:1. In support of his 
view he quotes a passage from Plato’s Hipparchus (c. vi. p. 231) 
which gives the same proportion. 

Herodotus estimates the relative value at 13:1. Menander 
who flourished about the end of the fourth century B. C. gives 
the proportion 10:1. Livy (xxviii. 11) the same, at about B. C. 
189. Suetonius tells us that Julius Cesar once exchanged gold 
for silver at the rate of 9: 1;* but under the early Roman Em- 
perors the ratio was about 12:1; and from Constantine to Jus- 
tinian (fourth and fifth centuries) 14 or 15:1. 


Adam Smith states that when he wrote, the ratio in the Euro- 
pean bullion market and in the French and Dutch coin was 
14:1. But before the discovery of the American mines the ratio 
in the mints of Europe was 10 or 12:1. The American silver 
mines exceeded the gold mines in fertility; so that while both 
the precious metals fell in real value, silver fell more than gold— 
in other words gold rose in nominal value. At present gold costs 
14 or 15 times as much labor and expense to bring it to the 
European market as silver, and therefore gold is 14 or 15 times 
as dear. : 

These few facts are sufficient to show the unsteadiness of the 
ratio between the values of gold and silver. . Even the fluctuation 
fluctuates. The relative value of gold has not gone on uniformly 
increasing, but has sometimes increased, sometimes again dimi- 
nished. We may expect the present superior fertility of the gold 
mines of the world to produce the opposite effect to that of the 
discovery of the American mines in the end of the 16th century, 
and this will gradually render inefficient even a new adjustment of 
the Double Standard. 


There are two objections to this view : first, that it is contrary to gene- 
ral usage to consider shekels as golden when no metal is specified : 
ee that mishkall generally (though not always) signifies weight, 
not value. 


* This passage (Jul. 54) is used to prove that at the date referred 
to—s0 B. C. the change in the silver currency of striking 96 denarii to 
the pound could not have been introduced ; as this would give a ratio 
of gold to silver 7°8 : 1—which is incredibly low. 84 to the pound 
gives the 9: 1 (or rather 8°9 : 1) of the text. 


100 Coin and Currency in [| No. 9, NEW SERIES. 


Again, not only are the raw materials of the curreney liable to 
fluctuation in relative value, but the two groups of coins them- 
selves are subject to unsteadiness in their mutual relation. Coins 
of smaller value pass through a greater number of hands than the 
larger denominations—silver coins are more used than gold. The 
natural depreciation of wear and tear, therefore, will affect the 
former much more powerfully than the latter. For instance in 
England in 1695, a guinea was legally worth 21 shillings ; in 
reality it was equal in value to 30s. of the worn and clipt coin 
then in circulation. Now suppose this state of things to have 
existed any time between 1774 and 1783, the legal tender of sil- 
ver during that period being fixed at £25—(and at that time the 
silver coin was very much deteriorated by wear,* though not to 
so great an extent as I have mentioned above): during those nine 
years a man who owed £25 would be able to pay it with silver 
worth £17-10-0. Afterwards, from 1783 to 1798, there was no 
restriction whatever on the amount to which silver was a legal ten- 
der. I cite these facts merely as illustrations of the degree to 
which the fluctuation in the relative values of the gold and silver 
currencies may extend, and the consequent evils which would arise 
from the option of discharging liabilities in either metal. The 
debtor will of course pay his debts in the cheaper coin: the 
other, estimated below its real value will be exported by the bul- 
lion merchants to countries where it bears a higher price; and 
the currency tends to return to its primitive state and to consist 
of but one of the precious metals. 

I shall conclude this subject with a brief account of the failure 
of the Double Standard System in England, America, and France. 
In the case of the first and last countries my quotations are taken 
from a Note by Mr. McCulloch. 

“ According to the late Lord Liverpool, (Treatise on Cows/, 
gold coins passed current at certain rates fixed from time to time 
by Royal Proclamation,} and have consequently been legal tender 


* In 1811, in the discussions in Parliament upon the Resumption of 
Cash Payments, it was stated that during the period mentioned in the 
text £25 would vary from 6 lbs. 5 oz. 15 dwt. of silver to 8 lbs. 15 oz., 
according as it was paid in the worn sixpences or the new crowns. 

+ I found accidentally in a newspaper the following variations in 
the weight of the gold pound in England. In 1558, 174 grs, equal to 
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from the time gold began to be coined in England, in 1257, till 
1664 when the guinea, which was then first coined, and the other 
gold coins were permitted to pass current, without any valuation 
according to the relative worth of gold and silver in the market. 
This practice continued till 1717, when the rate or value at which. 
a guinea should exchange was fixed at 21 shillings. From this 
period till 1774 gold and silver coins were equally legal tender : 
but from the circumstance of gold having been overvalued with 
respect to silver, in the proportion fixed in 1717, almost all large 
payments were made in gold, silver coins of full weight being ex- 
ported as soon as they came from the mint, while none but those 
that were worn and debased remained in circulation. In 1774 it 
was enacted, that no tender made in silver coin by éale should be 
legal for more than £25—and that any tender for a larger sum in 
silver must be made by werght, at 5s. 2d. an ounce. And finally, — 
in 1816, the value of silver was raised above its just proportion 
as compared with gold, by coining 66 shillings instead of 62 out 
of the pound troy: but in order to prevent this overvalued silver 
currency from driving the gold currency out of the country, and 
becoming the sole medium of exchange, it was at the same time 
enacted that silver should be legal tender to the extent of forty 
shillings only: while to prevent its sinking in value from redun- 
dancy, the power to issue it was placed exclusively in the hands 
of Government. Under these regulations silver has become a 
merely subordinate species of currency, occupying the same place 
in relation to gold that copper occupies in relation to itself. This 
system has been found to answer extremely well. In another 
Note I find the following passage on the same subject. ‘ This 
overvaluation” [of gold in the mint regulation, of 1717] “ was 
estimated by the late Lord Liverpool to have been at the time 
about equal to four pence on the guinea, or to 122 per cent., and 
as the real value of silver with respect to gold continued to in- 
crease during the greater part of last century. The advantage of 
paying in gold in preference to silver became more decided; and 
ultimately led as has been previously observed, to the universal 


28s. 3d. in our present coin: 1601, 171 grs. about 27s. 9d. : 1604, 154 
rs 5 1625, 140 grs.; 1675, 129 grs.; 1815, 123 grs. nearly, as at pre- 
sent. 
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use of gold in large payments, and to the exportation of all silver 
coins of full weight.* . 

In the United States of America after the discovery of the Cali- 
fornian gold-fields, the same evil was felt, the same remedy 
adopted, and with the same success. Gold becoming more abun- 
dant fell in real value ; while its nominal value fixed by law, the 
amount of silver to which it was equivalent, remained unchanged. 
All large sums were paid in gold, relatively the cheaper metal, 
and the silver coin was rapidly disappearing, exported at a profit. 
Change of a 5-dollar piece in silver could scarcely be obtained 
anywhere. The U. S. silver dollar contained 4124 grs. In 1853 
Government gave up coining szlver dollars altogether, and reduced 
the weight of the half-dollar piece to 192 grs. At the same time 
silver was made a legal tender only to the amount of Sp. drs. 5. 
Before this change the ounce of silver was worth 116.4, cents, 
now it is worth 125 cents, or 14 dollars. Since that time the in- 
trinsic value of silver has risen as high as 1232 cents, showing 
that it is scarcely sufficiently overvalued, and that a re-adjustment 
may be necessary at no very distant date. 

In France at present the same inconvenience is severely felt. 
Our pity must be diminished by the fact that this is the second 
time the French system of a Double Standard has been attended 
with unpleasant consequences. Experience seems to have lost in 
France, the didactic powers attributed to her in our Latin Gram- 
mar. On the former occasion it was the silver that was over- 
valued and the slighted gold that left the country ; and from what 
I have said about the more frequent circulation of silver coin than 
of golden, the present deficiency of. silver currency must be a far 
greater inconvenience than the former exportation of gold. “ In 
France previously to the re-coinage in 1785, the louis-d’or was 
rated in the mint proportion at only 24 livres, when it was really 
worth 25 liv. 10 sols. Those therefore who should have discharg- 
‘ed the obligations they had contracted by payments of gold rather 
than of silver, would plainly have lost 1 liv. 10 sols. on every sum 
of 24 livres. The consequence was that very few such payments 


* The present system of overvaluing silver and fixing a superior 
limit of legal tender was proposed by Adam Smith in the Wealth of 
Nations. 
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were made; that gold was merely banished from circulation ; and 
that silver became almost the only species of metallic currency 
used in France.” 

For ordinary numeration, the DEcIMAL system of notation is, 
so far as I am aware, universal. The number of the fingers—the 
arithmetical instruments of the uncivilised andthe school-boy, 
so obviously suggests TEN as a basis of notation that we cannot 
be surprised at its universal adoption. In one respect TWELVE 
offers superior advantages—it has four measures while ten has 
only ¢wo—but though it is possible that this consideration may 
have had some influence in affecting the Roman division of weights 
and measures, TEN has gained the victory in the usage of man- 
kind as the basis of merely numerical notation. 


From this prevalence of a decimal notation one might be led 
a priort to infer the adoption, in some countries at least, of a deci- 
mal system of weights and coinage: but this seems altogether a 
modern refinement, and even now its advantages are not sufficient- 
ly recognised to enforce its adoption. It would be incredible that 
the number ¢en should not occasionally enter into monetary Tables, 
but it does so (with two modern exceptions) more by accident than 
design, at least its introduction, if caused by a perception of its 
convenience, is only secondary and subordinate to the original 
and primary division. Take for an example the Roman measures 
of length. The foot (pes) was divided into twelve inches, and six- 
teen fingers (digits): but five feet made a pace (passus) and one 
thousand paces a Roman mile. 


Measures of length do not belong to my present subject. I 
shall only remark that their divisions would naturally be suggest- 
ed by the ordinary proportions of the human frame, as we know 
the Hebrew, Greek, and Roman principally were, and consequent- 
ly a decimal system was scarcely to be expected. 


The nations of antiquity seem to have attached peculiar import- 
ance to some certain number, selected for reasons proper to each 
country, and therefore different in each. Common to all the hu- 
man race, as I have said, is the pre-eminence of the number TEN. 
Five may be added as similarly suggested; and the relation be- 
tween these, or rather the relation of two hands to one, or the 
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duplication of the principal organs of the human frame, naturally 
gives importance to the number two. These elements very proba- 
bly entered into the system of weights of all nations in the earliest 
stages of civilisation, and, as I have remarked before, the original 
coins were only weights. Depreciation in coinage might after- 
wards alter the numerical relations between the denominations, 
and these disturbances might or might not extend to the weights 
with which the coins were originally synonymous. If they did so 
extend, this would be one cause of the impossibility of now find- 
ing traces of the original basal numbers in the divisions that have 
come down to us. Another element of change might be the rela- 
tive value of gold and silver; this ratio might not be expressed 
by any of the numbers I have alluded to, and yet might in some 


way enter into the system of monetary division. Other circum- 
stances might be brought forward to account for the occasional 
absence of any apparent law of division in ancient or modern sys- 
tems of currency, I shall just state briefly in illustration of these 
remarks, some facts connected with Hebrew, Greek and Roman 
systems of monetary division. ' 

Amongst the Husrews for obvious reasons, éwelve was a leading 
number.* Six, or the multiple of six and twelve, appears in the 
seventy-two selected for the translation of the Hebrew Scriptures 
into Greek, commonly, for shortness, called ‘“ the LXX.” Both 
these numbers, 12 and 72 were retained in the foundation of the 
Christian Church. A glance at the Table of Jewish weights (and 
coins) will show the prevalence of the national number combined 
with ¢en and five. 


Gerah. 
10 Bekah. 
tegen 2 Shekel. 
1,200 990.40) 60 Maneh. 


I am not aware of these Hebrew weights having undergone any 
* SEVEN also was a number of gr eat mystic al sacr edness, but it does 
not seem to have entered into their system of weights. 


APRIL—SEPT. 1859.] Ancient and Modern times. 105 


alteration. ‘They probably disappeared along with Jewish inde- 
pendence. Under Roman sway Roman currency circulated—the 
fact is expressly cited in the New Testament as an obvious proof 
of the extinction of Jewish liberty. The theocratic institutions of 
the people (for the theocratic element was not altogether extin- 
guished by the adoption of kingly government) had probably much 
to do with the freedom of their coin from fraudulent depreciation, 
and thus one cause of disturbance of the relative proportions of 
their weights was avoided. The standard shekel was preserved 
in the sanctuary. It was probably in imitation of this custom that 
Justinian ordered the standard weights and measures to be kept 
in the principal church of each town, without, I fear, a similar re- 
sult. The attachment of the Jews to their national customs, pecu- 
liarities, and prejudices also contributed to the preservation of 
their system of weights unchanged, so long as their power cor- 
responded to their will. 


I have only to add that a passage in the book of Ezekiel (xlv. 
12)—“ twenty shekels, twenty-five shekels, fifteen shekels shall 
be your maneh’—implies the existence of coins of those values 
respectively, all multiples of jive, and all together making 60 


shekels, or one maneh or minah, the maneh itself being a multiple 
of 12 and 5 shekels. 


In the States of Greece, I have already said, several standards 
were in use; but the relation between the four denominations of 


their systems of weights and coins remained constant in all. The 
‘Table was— 


Obolus. 
6 val Drachma. 
~ 600 100 Mina. 
36,000 6,000 60 Talent. 


In this system s7x and ¢en are the multiple numbers: the for- 
mer may have come from the Hebrew division; the connection 
between the two Tables being shown by the evident identity of 
the minah (mua) and maneh. But twelve seems to have been a 
wat. &X. 0: 8. VOL. VI. N.S. 
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favorite number amongst the Greeks as well as the Jews. Cecrops, 
for instance, divided Attica into twelve districts. 

The Roman system of coinage was duodecimal, the as was 
divided into ¢welve parts. But into this system also the number 
ten entered. When silver began to be coined, the denarius was 
equal to ten ases: 1,000 sestertii (each of which was originally 
equal to two ases and a half) made the swm “ (sestertium),” in 
which large amounts of money were counted. What led the Ro- 
mans to a duodecimal system I cannot say. The numbers which 
appear prominently in their traditions and institutions are 3, 10, 
and their multiple 30; but 12 is the basis of the divisions both of 
weights and measures of extension. 


In England, one of the two greatest commercial empires in the 
world, the introduction of a decimal system of coinage would be 
so obvious an improvement, that one not acquainted with the 
‘* manners and customs” of the people would be disposed to be- 
lieve that the mere proposal of such a measure would be imme- 
diately followed by its adoption. But he is a sanguine man who 
expects that he will live to see a Decimal Coinage in England. 
A century of Parliamentary debates and Select Committees must 
pass away; and then our great grand-children may perhaps enjoy 
facilities in the working of sums in Compound Division, which 
their ancestors only talked of. We must be content with the 
coinage of the florin, improvement enough for half a century at 
least. In England reform is very slow, and I cannot help think- 
ing that in the matter we are now considering, there is a latent 
unwillingness in the national mind to adopt even an improvement 
as yet peculiar to America and France. . 


DEPRECIATION of currency may be unavoidable—the natural 
result of the wear and tear of the material by constant use, assist- 
ed by “ clipping,’ ‘ sweating” and other industrial efforts of 
fraudulent individuals. In England, in the reign of William III. 
the gold and silver coin contained 30 per cent. less of the precious 
metals than they professed. This was principally due to wear 
and was remedied by the re-coinage of 1778. Since then the evil 
has been little felt, although the silver currency at least has been 
at times in a very worn state. At present the gold coinage is a 
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legal tender by weight only, the light pieces are withheld from 
circulation by the Bank of England.* By this means the gold 
currency is kept up to its proper standard of weight. The silver 
coins bear only a conventional value higher than the intrinsic ; 
their depreciation by wear therefore is of little consequence. 

This last remark leads me to mention again a species of Depre- 
ciation by design. I allude to the overrating of the silver coinage 
in England and America. This zs a depreciation—the coins are 
not worth the value they represent. But its object and its result 
are public convenience. Its motive is very different from that of 
the Depreciations by design to which I now proceed. 


Wherever there has been a coinage there have been fraudulent 
depreciations by the governing power. ‘‘ In every country of the 
world, I believe,” says Adam Smith, “ the avarice and injustice 
of princes and sovereign states, abusing the confidence of their 
subjects, have, by degrees diminished the real quantity of metal 
which had been originally contained in their coins.” In another 
place he quaintly writes, “‘ Princes and sovereign states have fre- 
quently fancied that they had a temporary interest to diminish the 
quantity of pure metal contained in their coin, but they seldom 
have fancied that they had any to augment it.’ In days when 
the identity of interest of the governors and the governed was 
little understood or recognised, interference with the coinage 
seemed a very easy and effectual method of getting rid of an im- 
portunate state creditor. It was the “ most usual expedient for 
disguising real bankruptcy under appearance of payment.” 


In Sir Dudley North’s Tract (1691), from which I have quoted 
before on the subject of seignorage, it is laid down that “ debas- 
ing the coyn is defrauding one another, and to the public there is 
no sort of advantage in it: for that admits no character or value 
but intrinsic :’”’ and that “ the sinking by alloy or weight is all 
one.” These principles have, with few exceptions, prevailed in 
practice ever since. Perhaps the barefaced depreciation by James 


Il., who in Ireland struck pieces of gun-metal of the same size as 


* The number of these so withheld is, I believe, very considerable 
pies aroars to be kept a profound secret, at least I have seen it so 
stated. 
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the current silver coins, and ordered that they should pass as sil- 
ver, may, with its complete failure in its object, have done more 
to inculcate sound economical views on this subject than any num- 
ber of volumes.* 

Fraudulent interference with the standard of the coin may be 
directed to reduction of the weight (in other words, raising the 
denomination) or to adulteration of the material: or both these 
may be combined, as was done in England in the end of Henry 
VIII. and beginning of Edward VI., and in Scotland during the 
minority of James VI. The first plan is of course open and avow- 
ed. The second admits of some attempt at concealment and pro- 
bably escapes discovery for some time.t But when the secret 
does ooze out the public indignation is considerably more violent 
than is ever excited by the raising of the denomination. This is 
easily accounted for. When the weight of the coin is diminished, 
the individual and the Government “ start fair.” The private 
debtor pays his debts on as favorable terms as the public. In 
the other case the Government has the advantage of the interval 
between the adulteration and its discovery. Imay observe that 
this greater degree of public indignation produces one very im- 
portant effect—the standard of purity is almost sure to be restor- 
ed, the standard of weight seldom or never. | : 

Athens and Rome furnish us with examples of qualitative de- 
preciation. Both cases to which I allude have been mentioned 
before. The Athenians, in 407 B. C., issued a debased gold cur- 
rency. The Roman Republic, about 90 B. C., adulterated its sil- 
ver coinage; the example was followed by private individuals, 
and the evil reached a considerable height. In both these cases, 
purity of standard was restored; the Roman currency was re- 
formed—the Athenians recalled their debased gold. 

We must not suppose that depreciations have always been due — 
to the “avarice and injustice of princes and sovereign states.” 


* Yet we find Mr. Lowndes and a large minority of the House of 
Commons at the time of the re-coinage in William III., proposing to 
degrade the standard of British coinage. Their proposal was rejected, 
chiefly owing to the influence of John Locke’s writings. 


{ King John of France swore the mint people to secrecy when he 
tampered with the material of the coinage. 
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Interference with the currency has sometimes been dictated by 
the distress of large numbers of subjects. In ancient times espe- 
cially, the extent of debt and the severity of the law, (when the 
creditors were also the law makers) rendered relief, complete or 
partial, of debtors a necessary preliminary to any constitutional 
reform. No improved system of government could be stable, 
while the mass of the people was plunged in hopeless pauperism 
and inextricable debt. While the constitution remained unchang- 
ed, habit and the conservative principle which exists to a greater 
or less degree in every people might preserve the impoverished 
masses from taking the law into their own hands, and relieving 
themselves simultaneously of their creditors and their debts. But 
a wise legislator or reformer proposing to himself to effect exten- 
sive alterations in the Constitution of a State, would not risk the 
downfall of his newly-raised political structure, the supervention 
of utter anarchy, by leaving large numbers of the people in hope- 
less misery; while his very improvements broke their habit of 
submission to government, and impaired the conservative principle 
by the exhibition of important and perhaps sweeping reforms. 
The example of change would soon be followed by thousands ac- 
tuated not by enlightened political views, but by the pressure of 
want and the prospect of enfranchisement from their hopeless 
pecuniary thraldom. 


Accordingly the great Athenian legislator commenced his poli- 
tical reforms by the relief of debtors. This he effected by a quan- 
titative depreciation. He coined into 100 drachme the weight of 
silver which had previously made 78. This is so unlikely a num- 
ber to have been selected that we are justified in believing that 
Solon intended to reduce debts by a quarter, and that 73 was an 
accidental substitution in the mint for 75. The mistake was not 
corrected ; and even the Macedonian gold coin which was struck 
after the Athenian standard retained the Athenian error. 


After the time of Alexander the Great, the drachma—the Greek 
standard coin underwent the ordinary kind of depreciation. The 
weight was reduced from 66°5 grains to 63. 

_The first depreciation in the Roman coin was effected by the 
State shortly after the commencement of the First Punic War. 
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The as which had hitherto been a pound of bronze was reduced to 
the weight of the sextans—its sixth part. By this ingenious con- 
trivance the Republic paid “ 3s. 4d. in the pound” under the ap- 
pearance of a complete discharge of its liabilities. Again, in the 
second a further reduction to one ounce was made. At the same 
time the denarius which had originally been equal to ten ases was 
decreed to be henceforth equivalent to sixteen : with an important 
exception in favor of the soldiery. In their pay the denarius was to 
retain its original ratio to the as. Soon after this, about 191 B. C. 
a law was passed reducing the weight of the as to half an ounce. 


These three changes are reported by Pliny; but there mnst 
have been several others both intermediate and subsequent. We 
possess ases weighing =1,, and even 3,, of a pound; and others 
representing intervening depreciations and weighing 11, 10, 9, 8, 
3, 1Zand 14 0z. These successive reductions do not seem to have 
created any disturbance or even excited opposition. It is proba- 
ble that the measures were proposed by some popular man and 
easily carried through the popular assembly. The poorer classes in 
Rome, and especially the soldiery, were heavily involved in debt. 
None of them were state-creditors except the soldiers, and their 
interests were, as we have seen, not neglected. It mattered little 
to the majority in the popular comitia how the State defrauded its 
creditors, while they could with equal ease discharge, or at any 


rate diminish their own obligations. 


I must not, however, omit to mention that the Marquis Garnier 
asserts that the changes in the value of the as were introduced, 
not with fraudulent intention, but in order to adjust in the Ro- 
man currency the relative values of bronze and silver. To this 
statement Pliny’s account of the transactions in question is expli- 
citly opposed. He expressly states that the depreciations were 
effected by the Republic for the discharge of her debts. Further, 
had the reduction of the weight been gradual, the work of suc- 
cessive ages, as M. Garnier’s theory would require, the coins 
would exhibit in their style of execution differences corresponding 
to the differences in their value. All the various pieces, however, 
which I have enumerated above, are evidently of the same or very 
nearly the same date. 
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The Roman gold coinage was depreciated one-half (or nearly) 
between its first introduction and the time of Constantine the 
Great. Pliny tells us of 40 aurez to the lb., and under Nero (the 
reading of this passage is doubtful) of 45 to the lb. This change 
was most probably made under Julius Cesar. It reduced the 
standard weight of the aureus from 130°1 grains to 115:64.* Con- 
stantine struck 72 from the pound of gold,} and this continued to 
be the standard to the end of the Empire. 

It would be tedious in the extreme, and uninteresting moreover, 
to trace the progress of depreciation in the principal countries 
of Europe. Sir Boyle Roche is said to have moved in the Irish 
House of Commons “that every quart bottle should hold a quart.” 
A universal ordinance ‘‘ that every pound should be a pound” 
would produce a wonderful revolution in the commercial world. 
** The English pound and penny contain one-third, the Scots one- 
thirty-sixth, the French one-sixty-sixth of their original values.” 
The currency of every country tells a similar tale. 

I shall conclude this paper with a few historical facts connected 
with the Drain of the precious metals to the East. I shall be as 
brief as I can: I have already exceeded due limits. 


Gold and silver have always been advantageous articles of ex- 
port from the West to the East. Perhaps this proposition should 
be otherwise stated; the East has always produced in abundance 
necessaries and luxuries which the West has ever been willing to 
import and pay for, while many circumstances have combined to 
render payment in the precicus metals more acceptable than pay- 
ment in goods, or at least to establish a preponderance of imports 
of commodities other than gold and silver over exports, leaving 
the balance of course to be discharged in the universal medium 
of exchange. In the jargon of the Mercantile system, and in re- 
ference to this subject neither its language nor its theories are yet 
quite exploded; the “ balance of trade’? has almost invariably 


* There are no specimens of aurei extant weighing so much as 130°1 
grains. The heaviest known is one of Pompey’s and weighs 128-2 grs. 
The average gold coins of Julius Caesar weigh 125°66 grs.—of Nero, 
115-39 grs. The aurei of Augustus in the British Museum average 
121:26 grs. 


+ This would make the weight of cach aureus 72°28 grs. 


112 Coin and Currency nm [No. 9, NEW SERIES. 


from a very early period been against the West and in favor of the 
East. Time will not permit me to enter into a full examination 
of the causes which have led to this result. I shall simply touch 
upon one or two. 

The inexhaustible fertility of the soil of many Eastern countries 
and the variety of its useful products have been one _ cause. 
Densely peopled as the East is, its soil has ever produced far 
greater quantities both of food and of other articles of commerce 
than are sufficient for the requirements of its population. While 
exportation of this surplus produce was the necessary consequence 
of its existence, climate anda low state of civilisation combined 
to restrict the wants of the people. There was little demand for 
the productions either raw or manufactured of other countries 
where among all classes, tastes were simple, comforts little known, 
and the conservative principle strong, the poor required little 
clothing and little shelter. Even the magnificence of the rich 
was simple and demanded little beyond gold, silver and gems. 
What I have said will account for the preference of the precious 
metals to other articles of import; but other circumstances pro- 
duced a positive demand. For example, the love of ornament of 
semi-civilised peoples. Again, the insecurity of property in a coun- 
try like India, divided into numerous petty states independent of 
each othcr and often hostile ; while the moral principle, according 
to our ideas, is not very strong—gave a tendency not only to hoard- 
ing but to keeping property as much as possible in a portable and 
easily concealable form. ‘For this purpose gold and silver rank 
next to precious stones. Again, an extensive internal trade de- 
mands large supplies of a precious metal for a circulating medium. 
This refers more especially to China, whose internal traffic is enor- 
mous. But she has never drawn such quantities of the precious 
metals from Europe as India. Her own internal supplies of silver 
are very large, so much so that for about twenty years previous to 
1851, she not only absorbed no silver but exported nearly 
£2,000,000 annually. 

I must content myself with thus briefly adverting to a few of 
the causes of the Drain. 

I have spoken of the precious metals generally but silver has 
always been preferred to gold. The former is the great material 
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of Eastern currencies: and the relative superiority in value of 
gold has consequently always been much lower in the East than 
in Europe. While the ratio in Europe is about 15: 1, in the Hast 
it is 10 (or at most 12): 1. Adam Smith states that in his time, 
while in the Calcutta Mint (asin England) the proportion was 
15:1, in China it was 10:1 and in Japan 8:1. Of course un- 
der these circumstances it is more profitable to bring silver to the 
East than gold; and accordingly the former has always immense- 
ly preponderated in the imports. This preponderance has been 
so marked that Mr. Meggens, an authority of considerable weight 
in politico-economical question, and more than once quoted by 
Smith, accounted for the difference between the ratio of the values 
of gold ana silver in the European market and that of the quan- 
tities brought into Europe, by pointing to the large exports of 
silver to the East. The proportion of the silver brought annually 
from America to the gold was 22: 1—~while the relative values of 
the metals were as 14 (or 15): 1. I have said enough in a for- 
mer part of this paper to render it unnecessary now to dwell 
upon Mr. Meggens’ mistake. I have mentioned him here only to 
show the great preponderance of silver over gold, in exports to 
the East in his time. 


The complaint that the East was taking gold and silver from 
Europe is as old as Pliny’s time. He mentions (Nat. Hist. hod. 
xll. cap. 18) the silks, spices, &c. imported into Italy from the 
Kast, and adds—‘‘ Minimaque computatione millies centena mil- 
lia sestertium, annis omnibus, Inpra et SzRzEs peninsulaque illa 
[ Arabia | imperio nostro demunt.”’ In 1600, when the East India 
Company obtained their Charter, the importance of gold and silver 
as articles of export to the East was so well known that that body 
obtained leave to convey eastwards annually £30,000 worth of 
foreign coin or bullion. The Mercantile System was at that time 
so powerful that this permission was saddled with a condition 
that within six months of the termination of every voyage, the 
Company should re-import into England an amount of gold and 
silver equal to the quantity of silver exported. 


From the time of the discovery of the American mines until the 
revolutionary disturbances to which I have before referred, the 
WO, XX. 0. 8. VOL. VI. N: s. 
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drain of silver to the East continued steadily to increase. Hum- 
boldt states that of the Sp. drs. 48,500,000 worth of gold and sil- 
ver annually brought to Europe from America before the Revolu- 
tions, Sp. drs. 25,500,000 went to Asia—4 millions by the Levant, 
173 round the Cape, and 4 through Russia. McCulloch says that 
in 1851 the drain had ceased, and Asia was even exporting silver ; 
but I think this can only have been true of China. Now, at 
any rate, large quantities of silver are imported into India and 
China. I shall quote a recent article in the Daily News, (July 4,/) 
to show the present state of the “ Balance of Trade” between 
Europe and Asia. 

“ As it is certain that the Money Market has of late been 
greatly affected by the flow of silver to the East, it may be useful 
to glance at the statistics of this movement for the six months 
terminating on the 30th June, 1857. The subjoined table exhi- 
bits the aggregate shipments from Southampton by each fort- 
nightly packet : 


Gold. Silver. Total. 

Jan. 4 £2,091 £428,105 £430,196 
AE elmer dug B59 359,445 367,327 
Feb. 4 18,388 952,940 971,828 
COS ght TG. a7 670,340 677,115 
Mar. 4 8,231 783,929 792,160 
ea 11,255 776,332 787,587 
Apr. 4 7,998 780,686 788,684 
sb 11777 733,188 744,965 
May 4 2,460 548,691 551,151 
, 20 2,128 748,943 751,071 
June 4 5,014 756,299 761,618 
ee) 2,145 1,140,471 1,142,616 
Total, , . £86,444 £8,679,369 £8,765,813 


‘Our table proves how essentially this is a silver movement, 
for the remittances in gold have amounted to scarcely one-hundredth 
part of the total. Supposing that the shipments in the second half 
of 1857 be equal to those of the first half, the drain will have as- 
sumed the astonishing proportions of seventeen millions and a half 
sterling per annum, without taking into account the considerable 
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additional sums despatched by way of Marseilles. Nor, judging 
merely from the figures before us, does the drain present any 
signs of slackening; for, while the exports in the first quarter of 
1857 were £4,025,713, or at the rate of £16,102,852 per annum, 
those in the second quarter reached £4,740,100, or at the rate of 
£18,960,400 per annum. Last year the magnitude of the ship- 
ments of silver eastwards excited general remark, yet in the first 
six months of 1856, the total was not more than £5,100,633, 
being £3,665,180 less than in the corresponding period of the 
present year. In the corresponding six months of 1855, the ag- 
gregate amount was only £2,514,806. The increase is especially 
conspicuous in the remittances to China, which in the months 
now ended, has absorbed £2,726,786, against only £937,288 in 
the corresponding period of last year. These figures refer to 
China Proper. ‘The other regions of the East have this year taken 
£6,039,027, against £4,163,345 at the same date last year. Fi- 
nally, in order to give the clearest possible idea of the rapidity of 
the general movement, we will summarise the aggregate figures 
for the last seven years, viz.:—The total remittances from Eng- 
land to the East were: 


Tr tne wholesot 1851....6) wi. 6 os iit oes 2 b,818,380 
* bi Bee atutaiee sehtiad sla <axOOlgoe ¢ 
ESS ee ORE 5,590,867 
SENSE Sinan nana 4,306,302 
3 - AIDS, bd sarees sayin hy ees 7,358,161 
» = se awe wwnett?, LI BO85 


In the first six months of 1857, £8,765,813, or at the rate for 
the year of 17,531,626. 

“The first question that naturally suggests itself when figures 
of this magnitude are adduced is, whence are such enormous 
quantities of silver derived ? The answer is readily supplied. Great 
Britain, we know, does not supply them out of her stock of silver, 
for enormous though the amount of silver coinage doubtless is, 
each piece of British silver money is merely a token, and worth, 
at the current price of silver considerably less than the sum which 
it professes to represent. Buta different system prevails on the 
Continent, whence, accordingly the Eastern demand for silver is 
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mainly satified. From a statement which we have compiled with 
care, we find that the imports of silver into England by the Royal 
Mail Company’s Packets from the West Indies, Mexico, and the 
Isthmus, have amounted this year to about £2,250,000 sterling. 
Adding an estimated total of say half a million in silver drawn 
from other Trans-Atlantic sources, we arrive at a total sup- 
ply of about two millions and three-quarters derived from 
other than Continental States. The shipments of silver alone, 
direct from Southampton, having amounted in the first six months 
of 1857, as already stated to £8,679,369, it follows that nearly 
six millions sterling in silver must have been drawn from the 
stocks of that metal, either held by the banks on the Continent 
or circulating as coin there. In all probability, and especially 
judging from the immense quantities of French and Belgian five- 
franc pieces which are despatched just as they are received from 
the Continent, or is chiefly upon the actual stock of Continental 
coinage that this serious and never-ceasing draught is made. 

“‘ French official returns recently published throw a striking 
light upon this remarkable movement. During the first five 
months of the present year, the exports of silver from France ex- 
ceeded the imports of that metal by about £5,900,000. These 
exports were doubtless chiefly to England, and in this single fact 
we have evidence as to the source from which is drawn the rest 
of the needful supplies of silver over and above those received 
from America. Nor is this wholesale abstraction of silver from 
the Continent a temporary or evanescent process; it has gone on 
for years, in a constantly increasing ratio, and bids fair to conti- 
nue so long as silver can be procured there, and is wanted in the 
East. In 1854 the silver exported from France exceeded the im- 
ports by £6,548,000: in 1855 by £7,888,000, and in 1856 by 
£11,344,600, making a total drain of £25,780,000 in the short 
space of three years. Of this a portion went to the East, another 
large portion has been locked up in the National Bank of Vienna,* 

* This Bank was established by Maria Theresa in 1762, for the pur- 
pose of effecting a paper circulation, to which a forced legal currency 
was given. In 1797, Government prohibited demand of exchange in 
coin above 25 fl. (£2). During the war gold and silver almost disap- 
peared from circulation and instead there was paper, representing sums 


as low as 2s. or 3s. Much of the smaller currency was brass and issued 
at double its intrinsic value. 


Sa a 
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awaiting the time, as yet apparently remote—when that institution 
may be in a position to resume cash payments ; and the rest has pro- 
bably been generally diffused over the Continent or been worked up 
into various forms. As a matter of course, France received an 
equivalent, which was chiefly in gold. Indeed, according to the 
official returns, during the three years referred to, the imports of 
gold into France exceeded the exports of gold from that country 
by a total of £36,392,000. Deducting from this sum £25,780,000, 
being the excess of exports over imports of silver, there remains a 
balance of £10,612,000, which the French economists seem dis- 
posed to regard as constituting a positive addition to the metallic 
wealth of the nation. As a comparison of the returns of the 
Bank of France at the beginning and end of this period of three 
years exhibits a great decline, instead of an increase, in the Bank’s 
stock of bullion, it is clear that the ten millions and a half alluded 
to has not been absorbed by that establishment. French writers, 
of an optimist frame of mind, allege that itis circulating in the 
shape of coin, and facilitating the enlarged commercial transac- 
tions of the nation. Other parties are inclined to suspect that the 
amount in question has been principally hoarded in the interior of 
the country, this process being stimulated by the sense of politi- 
eal insecurity, which is still unfortunately too rife, and the only 
legitimate means of obviating which—we mean freedom of politi- 
tical discussion, the Government still obstinately rejects. 

‘It would be hazardous to assert that the drain of silver to the 
Kast will prevent a reduction in the value of money, for very pos- 
sibly this adverse element may be counteracted by other more 
favorable influences; but it will certainly, if it continue, promote 
a good demand for money, divest large masses of gold to the Con- 
tinent, and thus prevent a return to low rates of discount. View- 
ed in this light, the silver drain deserves the attentive considera- 
tion of every one engaged in commercial pursuits.”’ 

I have given the article entire, it is ably written, its facts seem 
to have been carefully collected, and it throws light not only upon 
the subject with which I have been more immediately concerned, 
but also upon others previously examined in this paper. 
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SELECTIONS. 


Lecture on the Geology of the Province of Auckland, New Zea- 
land. {Delwered to the Members of the Auckland Mechanics’ 
Institute, June 24, 1859.] By Dr. Ferpinanp Hocu-stEt- 
TER, Geologist on board the Austrian frigate “« Novara,” and 
Member of the Austrian Scientific Novara Expedition. 

Mr. President, Ladies and Gentlemen.—The members of the 
Auckland Mechanics’ Institute having done me the honor to 
elect me as honorary member of their institution, and the Com- 
mittee having invited me to give a Lecture upon the Geology of this 
Province, I have much pleasure in complying with their request. 
It is, however, with some hesitation that I undertake this task, 
fearing that my imperfect knowledge of the English language will 
prevent my making the short sketch I wish to lay before you as 
interesting as it might otherwise have been. Notwithstanding 
this drawback, I am glad to have this opportunity of giving the 
inhabitants of this Province, through the members of this Insti- 
tute, such a résumé as I can of the chief results of the Geological 
Survey I have made of those parts of the country I have visited. 

I feel this, indeed, to be a duty I owe to the community at large, 
in return for the very kind reception that has everywhere been 
given me—for the ready help that has always been afforded by 
all whom I have met with—and for the interest that has been 
shown by all in the proceedings of the Imperial Austrian “ No- 
vara’? Expedition. 

Having, in the months of January and February, completed my 
Survey, and finished a Geological Map, of the Auckland District, 
which I now have the pleasure of showing you, the necessity 
arose for my choosing either the Northern or the Southern portion 
of the Province for my farther researches, my limited stay in New 
Zealand rendering it impossible for me to make a sufficient exa- 
mination in both directions. 

I did not hesitate to choose the Southern districts—for these 
reasons: that the country over which I should there proceed, is 
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inhabited almost exclusively by Maories, and has hitherto been 
almost unknown and totally unsurveyed, both topographically and 
geologically. The Northern districts, on the contrary, are for the 
most part better known, and from the number of European set- 
tlers in them, I was led to hope I should be enabled to collect some 
information through specimens forwarded to me for examination, 
and from the verbal descriptions of those who are well acquainted 
with the various localities. 

My hope was not unfounded in either respect. 

I have received many specimens of interest from various locali- 
ties: also some valuable information from different settlers, and 
especially from my friends, the Rev. A. G. Purchas, and Mr. C. 
Heaphy, who in the last few months have had opportunities of 
visiting several parts of the Northern portion of this Province, 
and of collecting very valuable specimens. In addition to this 
must be remembered the fact, that other scientific men, especially 
MM. Dieffenbach and Dana, had already visited and described at 
length some parts of the Northern country. 


Through the liberality and excellent arrangements of the Gene- 
ral and Provincial Governments, I have been enabled in a compa- 
ratively short time to travel over and to examine the larger por- 
tion of the Province South of Auckland, extending as far as Lake 
Taupo and Tongariro Volcano, the boundaries between this Pro- 
vince and those of Wellington and Hawke’s Bay. I have thus ob- 
tained materials which will enable me, on my return to Europe, to 
construct a Topographical and Geological Map of the central part 
of the Northern Island. 


My observations have, with the able assistance of Mr. Drum- 
mond Hay, extended from the East to the West Coast; and the 
numerous peaks and ranges have afforded facilities for fixing, with 
satisfactory accuracy, by means of magnetic bearings, on the basis 
of points previously fixed by the nautical survey of Capt. Drury, 
on the Coast-line, all the great natural features of this portion of 
the country. A great number of barometrical observations have 
afforded me the means of ascertaining the heights of mountains 
and plains in the interior, which I shall be able to calculate with 
accuracy by the aid of corresponding daily observations, taken in 
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Auckland, by Colonel Mould, who has kindly forwarded me a 
copy of his tables. 

I have also obtained photographic and other views of great inter- 
est, many of which were taken by the gentlemen who accompani- 
ed me on the expedition for this purpose ; and a large number of 
exceedingly valuable sketches have been contributed by the ta- 
lented pencil of our President, Mr. C. Heaphy, for future publica- 
tion in a ‘geological Atlas. Many of these are decorating the 
walls and others are lying on the table, and I shall be happy to 
show them to any ladies and gentlemen who may feel an interest 
in seeing them, at the conclusion of the lecture. 

My collections have been growing from day to day, and include 
specimens of great interest in most branches of Natural History. 
I owe a great deal to the indefatigable zeal of my friend and fel- 
low-traveller, Mr. J. Haast, who assisted me in collecting during 
our expedition. I am also much indebted to Mr. J. Crawford at 
Wellington, Mr. A. 8. Atkinson of Taranaki, Mr. Triphook of 
Hawke’s Bay, Mr. H. T. Kemp of the Bay of Islands, to the Mis- 
sionaries, and to almost innumerable friends in Auckland. 


Preliminary Remarks. 


I cannot suppose that all my audience are acquainted with the 
first principles of Geology. I shall therefore be under the neces- 
sity, in order to make my report intelligible, of prefacing a few 
remarks upon the chief divisions of the Geological formations. 

The various rocks, soils, and minerals, which occur upon the 
surface of the earth, or at various depths beneath it—in one word, 
the materials of the ‘“earth’s crust’”—are classified, in the first 
place, with reference to their different origin, or, in other words, 
with reference to the different circumstances and causes by which 
they have been produced. They are divided into four great classes 
—Plutonic, Metamorphic, Aqueous, and Volcanic rocks. Another 
mode of classification is with reference to their age—that is, to the 
comparative periods of their formation. Those divisions will be 
easily understood. 

The Plutonte rocks comprehend all the granites, syenites, por- 
phyries, diorites—rocks which agree in being highly crystalline, 
unstratified, and destitute of organic remains—which are consi- 
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dered as of igneous origin, formed in the earliest periods of the 
earth, in great depths, and cooled and crystalized slowly under 
great pressure. 

The AMJetamorphic rocks are the crystalline strata, or schists, 
called gneiss, mica-schist or mica-slate, chlorite-schist, hornblende- 
schist—also destitute of organic remains. According to the most 
probable theory, these strata were originally deposited from water 
in the usual form of sediment, but were subsequently altered by 
subterranean heat, so as to assume a new texture. 

The two first classes of rocks are usually found in such a posi- 
tion that they form the foundation on which the aqueous rocks 
were afterwards superimposed. For instance, they compose the 
central line of a range of mountains, on both sides of which sedi- 
mentary rocks are deposited. Thus, in reference to their age, they 
are considered as the oldest, and are therefore called also Primitive. 


There are exceptions to this rule in reference to the age of cer- 
tain plutonic rocks of eruptive character. But Iam now stating 
only general principles, and therefore avoid all questions leading 
to scientific discussions. 

The next in order are the agueous rocks—the production of 
watery action. They are also called sedimentary rocks, from the 
fact that they are the hardened sediments accumulated at the bot- 
tom of the sea or of fresh-water lakes. They are stratified, or 
divided into distinct layers or strata: as, for example, clay-slate, 
marl, sandstone, limestone, and are divided into three kinds, called 
arenaceous or siliceous, argillaceous or clayey, and calcareous or 
chalky—according to the respective predominance of Silica, Alu- 
mina, or Lime. Rocks of this class cover a larger part of the 
earth’s surface than any others, and are of the greatest interest on 
account of the organic remains which are found imbedded in the 
different strata. 


There are two principal means of ascertaining the relative age 
of aqueous rocks—derived, the one from their position, the 
other from the fossil remains they contain. 

With reference to posetion—the bed which lies uppermost, is of 


course the newest of all, and that which lies at the bottom, the 
most ancient. 


Vou. xx. o. s. Vou. vi. N. 8. 
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With reference to the fosszls it is not so easy to give an expla- 
nation in few words; but some idea may be formed from the well- 
ascertained fact, that certain animals have existed for a certain 
period, and then wholly disappeared and been succeeded by other 
animals of different species, which, in turn, have again given place 
to others. 

So, as Sir Charles Lyell truly says, “a series of sedimentary 
formations is like volumes of history, in which each writer has 
recorded the annals of his own times, and then laid down the 
book with the last written page uppermost.’ And the organic 
remains are, as Dr. Mantell beautifully expresses it, the “ coins of 
Creation,’ which give us the means of tracing the history of the 
development of the organic kingdoms. 

Thus, by superposition and by their organic remains, the aqueous 
rocks are divided into groups forming, in reference to their age, 
what is termed an “ ascending series,” or beginning with the oldest 
in the following manner :— 

1. Primary formations or periods. 


2. Secondary f bs 
3. Tertiary . ph 
4. Quartary by A 


In reference to the word “ quartary,’”’ I may explain that, al- 
though it is not an English word, I take the liberty to use it in 
the sense of “ post tertiary,’’ as following the analogy of the other 
terms. 

Each of those formations is again divided into numerous minor 
systems, on which I have no time to enter. 


The fourth and last great division of rocks are the volcantc—as 
Trachyte, Basalt, Breccia, and Tuff—all produced by  supra- 
marine or submarine volcanic eruption. It is ascertained that the 
earliest true volcanic eruptions have occurred subsequently to the 
secondary period, commencing in the Tertiary, and continuing to 
the present time ; and it is a marked difference between the older 
and the more recent eruptions. 

I have prepared a diagram which will serve to impress these 
first principles upon your memory, and so enable you to follow 
me in the account I have to give :— 
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DIAGRAM. 
Origin. Age. Organic Remains. 
Plutonic and Primitive : 
Metamorphic rocks. ... formation. hihi LEE 
Primary. 

Sqeodees cere cs. coe Secondary. } Fossiliferous. 
Tertiary. 
Quartary. 

0 ae Trachytic. No fossils. 
Basaltic. 


With these preliminary remarks, I now proceed to the main sub- 
ject of my lecture. 


GEOLOGY OF THE PROVINCE oF AUCKLAND. 

The first striking characteristic of the Geology of this Province 
—and probably of the whole of the Northern Island of New 
Zealand—is the absence of the primitive, plutonic, and metamorphic 
formations, as granite, gneiss, mica-slate, and the like. I have been 
informed by Mr. Heaphy, that these rocks are of wide-spread ex- 
tent in the Middle Island, forming mountain ranges of great alti- 
tude, covered with perpetual snow, and reaching in Mount Cook 
probably to 13,000 feet. The rocks of these formations contain 
the principal metallic riches of the earth. Therefore we cannot 
hope to find these riches developed in the highest degree in the 
Northern Island; but as other formations also contain metalli- 
ferous veins, there may be found many mines worth working in 
the rocks I am about to describe. 


I.—Primary ForMartIon. 

The oldest rock I have met with in the Province of Auckland 
belongs to the primary formation. It is of very variable charac- 
ter—sometimes being more argillaceous, of a dark blue colour, 
(when decomposed, yellowish brown, the colour generally present- 
ed on the surface,) and more or less distinctly stratified like clay- 
slate—at Maraitai on the Waitemata) ; at other times the siliceous 
element preponderates, and, from the admixture of oxide of iron, 
the rock has a red, jasper-like appearance—(at Waiheki, Manga- 
nese Point.) In other localities it is more distinctly arenaceous, 
resembling the old Sandstones of the Silurian and Devonian Sys- 
tems, called Grauwacke—(at Taupo, on the Hauraki Gulf.) 

As no fossils have yet been found in this formation in New Zea- 
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land, it is impossible to state the exact age: I am, however, of 
opinion, that these argillaceous siliceous rocks will be found to 
correspond to the oldest Silurian strata of Europe. 


The existence and great extent of this formation are of consi- 
derable importance to this Province, as all the metalliferous veins 
hitherto discovered, or likely to be hereafter found, occur in rocks 
of this formation. 


To these rocks belong the Copper-pyrites, which has been worked 
for some years at the Kawau and Great Barrier—the Manganese 
(Psilomelan) at Warheki—and the Gold-bearing quartz at Coro- 
mandel. 


The gold which is washed out from beds of quartz-gravel in the 
rivers and creeks flowing down from both sides of Coroman- 
del range, is derived from quartz veins, of cyrstalline character 
and considerable thickness, running, in a general direction from 
North to South, through the old primary rocks which form the 
foundation of the Coromandel range. In some places these veins 
stand up like a wall on the summit of the range to a height of 
eight or ten feet. The clay-slate rock itself is exposed only at the 
bottom of deep gorges which form the channels of the principal 
trachytic tuff and breccia, of which the hills surrounding the Har- 
bour of Coromandel are composed. The well-known “ Castle 
Hill’—which can be seen from Auckland—is a characteristic ex- 
ample of the Trachytic Breccia formation. The magnetic iron- 
sand which, in washing, is found with the gold, is derived from 
the same source as all the magnetic iron-sand of New Zealand, 
namely, from the decomposition of trachytic rocks. Small veins 
of quartz of amorphous character that is, not crystalline, but in the 
shape of chalcedony, cornelian agate, and jasper—are found in nu- 
merous places on the shores of Coromandel. These veins occur- 
ring in trachytic rocks, are quite different from the auriferous 
quartz veins in the primary formation,—a fact, I think, of much 
practical importance to state, to prevent the fruitless search for 
gold where gold does not exist. All the gold-bearing gravel in 
the creeks is derived, as I have already said, not from the veins in 
the trachytic breccia, but from the much thicker and crystalline 
yeins in the primary rocks, ‘The surface-deposit in those creeks 
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is very rich, but, as compared with Australian and Californian 
gold-fields, of limited extent and depth. (*I washed a few buck- 
etfuls of surface earth, and gravel, at a creek pointed out to me 
by Mr. Charles Heaphy, near Ring’s Mill, at the Kapanga. Every 
panful showed scales of thin gold, with small fragments of quartz 
streaked and studded with veins and spangles of gold. These 
“ specimens, as they are called by diggers, show no—or very little 
—sign of being water-worn, but are sharp and crisp fragments, as 
if they had been broken up on the spot, or in the immediate vici- 
nity. I think the quartz veins in the mountains should be thorough- 
ly examined, and that, when once the day has come that the Co- 
romandel gold-fields are worked, the attention of the “ digger” 
should be directed as well to the hills immediately above any 
rich deposits as to the alluvial workings below.*) 


The Coal Beds at Coromandel occurring between strata of 
trachytic breccia are too thin to be of any value, and as the coal 
formation is absent, there is no ground for hoping that a work- 
able seam may be found. 

The primary formation occurs, to a more considerable extent, to 
the Eastward of Auckland, in ranges on both sides of the Wairoa 
river attaining an altitude of 1,500 feet above the sea,—and strik- 
ing from thence Northwards, over Waiheki and Kawau, to the 
Bay of Islands. In a Southerly direction, they extend, through 
the Hangawera and Taupirt ranges, across the Waikato, through 
the Hakari-mata and Hauturu range—parallel with the West 
Coast—to the Mokau district, where, at Wairere, the Mokau river 
falls in a magnificent cascade over a lofty precipice of that rock. 


The same formation occurs again in the Rangitoto mountain on 
the Upper Waipa, and West of Taupo lake in the Zuhua moun- 
tains. But the most extensive range of primary rocks is that 
which commences near Wellington under the name of Jararua 
and Ruawahine, and runs in a North-easterly direction to the East 
shore of Taupo lake, under the name of Aa¢manawa, in which 
rises the principal source of the Waikato—there called Tongariro 
river, The range continues from the shores of Taupo lake, in a 
North-easterly direction, to the East Cape, under the principal 
name of Zewhaiti. This lofty and extensive mountain range— 
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the true back bone of the Northern Island—with peaks from 6000 
to 7000 feet, is entirely unknown. (*In this range the Plutonic 
and Metamorphic rocks, yet unknown in the Northern Island, may 
perhaps be found *) 

Nearly all the primary ranges are covered with dense virgin for- 
ests, which render them extremely difficult of access. It must be 
left to the labour and enterprise of future years to discover and 
develop the mineral riches, the existence of which appears to be 
probable, not only from the geological characteristics of the coun- 
try, but also from some few specimens of Lead and Copper ore that 
have from time to time been picked up by the Natives. . 

It is remarkable that, while one of the oldest members of the 
Primary formation is found so extensively in New Zealand, the 
later strata, as the Devonian, Carboniferous, and Permian system. 
appear to be altogether wanting ;—while on the other hand in the 
neighbouring Continent of Australia these members of the Pri- 
mary period, together with plutonic and metamorphic rocks, con- 
stitute, so far as we know, almost the principal part of the conti~ 
nent. 


II.—SEconDARY FoRMATION. 

A very wide interval occurs between the primary rocks of the 
Northern Island and the next sedimentary strata that I met with. 
Not only the upper members of the primary series are absent, but 
also nearly the whole of the secondary formations. The only in- 
stance of secondary strata that I have met with, consist of very re- 
gular and highly inclined beds of marl alternating with micaceous 
sandstone, extending to a thickness of more than 1000 feet— 
which I first saw on the South head of the Waikato, and after- 
wards met with on the Western shore of Kawhia harbour. 

These rocks possess great interest from the fact that they con- 
tain remarkable specimens of marine fossils, which belong exclu- 
sively to the secondary period, especially Cephalopods of the 
genera Ammonite and Belemnite, several species of Belemnite, all 
belonging to the family of the Canaticulati. These are the first 
specimens of those genera which have been discovered in the re- 
gions of Australasia. Both fossils have been known for centuries 
by our ancestors in the Old World—the Ammonite as the horn of 
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Jupiter Ammon, and Belemnite as the bolts of the God of Thun- 
der. The latter, though now first seen in the Antipodes by Euro- 
peans, have long been known to the Natives of Kawhia by a much 
less dignified name,—the old warrior-chief, Nwztone te Pakaru, 
having told me that the stones I prized so much and collected so 
greedily, are nothing more than‘ roke-kanae,’ which means the 
excrement of the fish commonly known amongst the settlers by 
the name of ‘ mullot.’ In reality, the Belemnite belongs to a 
creature, long since extinct, which was allied to the now living 
cuttle-fish. 

Secondary rocks may probably be found in some other parts of 
the West Coast, and occur, as I have been kindly informed by the 
Rev. A. G. Purchas, in the Harbour of Hokianga—but every where 
of limited superficial extent. 


II].—TzertiaAry ForMATIONS. 


I proceed now to speak of the Tertiary period, strata of which, 
of very various characters, occupy a large portion of the Northern 
Island. The various tertiary strata are found for the most part 
in a horizontal position—a remarkable fact, from which we may 
conclude that even the numerous volcanic eruptions which took 
place during and after the period of their deposition, had not 
power enough to dislocate the whole system, but merely to 
produce local disturbances. 

The tertiary period must be divided into two distinct formations, 
which may perhaps correspond to the European Hocene and Mio- 
cene. There is an older formation which is found principally on 
the West Coast, and in the interior, on both sides of the primary 
ranges, and a newer one which may be called the Auckland Ter- 
tiary Formation. 

You will probably be interested to have some more minute des- 
cription of the different strata of the older of these formations, as 
to this belong the Brown-Coal seams, to the discovery of which I 
am indebted for the opportunity of investigating the Geology of 
this Province, and on the intelligent working of which I believe 
very much of the future welfare of this Province depends. 

The Brown-Coal Formation is of very considerable extent both 
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in the Northern and Middle Islands of New Zealand, and is of 
similar character everywhere. 

Some months ago I furnished a Report on the Coalfield ; in the 
neighbourhood of Auckland, in the Drury and Hunua districts, 
(*of which I will repeat here the principal points. The Drury 
coal belongs to avery good sort of brown coal—to the so-called 
Glanzkohle, with conchoidal fracture. Iwas not able to convince 
myself of the existence of different series of seams, one above the 
other on different levels. Iam much rather of opinion that the 
same seam, disturbed in its level, occurs at the different localities 
in the Drury and Hunua district, where coal is found. The aver- 
age thickness of that coal seam may be estimated to amount to 
six feet. The section of the seam at Mr. Fallwell’s farm can be 
taken as a fair average. 


The seam consists there of three portions; the upper part a 
laminated coal of inferior quality, one foot; then a band of shale, 
two inches; the middle part coal of a good quality, one anda 
half feet; then a band of bituminous shale, six inches; the low- 
est part coal of the best quality I have seen, two and a half feet. 
Thus the whole thickness of the coal itself may be considered to 
amount to about five feet. The bituminous shale accompanying 
the coal contains fossil plants, principally leaves of Ducotyledones. 
It is remarkable that no fossil ferns are found in connection with 
the Drury coal beds ; it is the more so, as at the other locality 
which I must mention—on the West Coast, seven miles from 
Waikato Heads—only fossil ferns, in a most beautiful state of 
preservation, are imbedded in grey argillaceous strata, alternating . 
with sandstone and small coal seams of, probably, the same geo- 
logical age as the Drury coal. A considerable number of speci- 
mens from both localities will, by a future examination, furnish 
the opportunity for determining the principal features of the Flora 
of the Brown Coal period in New Zealand. 


The fossil gum found in the coal is a kind of “ Retinite,” de- 
rived from a coniferous tree, perhaps related to the Kauri, but it 
is by no means identical with the Kauri Gum, which is only found 
in the surface soil in those localities where there have been kauri 
forests. The fossil gum and gauri gum are very different in their 
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qualities, as the most simple experiments in their ignition will 
show. 


The thickness of the forest and the inaccessibility of the coun- 
try prevent our now ascertaining, in an exact manner, the extent 
of the Drury coal-field. Still the existing openings show an ex- 
tent of the coal-field quite large enough to encourage any Com- 
pany to work the coal in an extensive manner. 


Iam glad to hear that a Company, under the name of “ The 
Waihoihoi Mining and Coal Company” is formed, to begin the 
working of this coal.*) 


The same kind of coal I saw again on the northern slope of 
Taupiri and Hakarimata range. At Kupakupa, on the left bank 
of the Waikato, I examined a beautiful seam about 150 feet above 
the level of the river. The thickness of the seam then exposed 
was about 15 feet; how much greater the thickness may be it is 
impossible to say, as the floor has never been uncovered. 


This is the seam to which the attention of the inhabitants of 
Auckland was directed several years ago by my friend the Rev. 
A. G. Purchas. I believe several tons were at that time brought 
to Auckland ; but, owing to various circumstances—the chief of 
which was the Native ownership,—the hope of obtaining a supply 
from thence for Auckland was abandoned. No better position 
could, however, be found for mining purposes; and the day can- 
not be far distant when it will be worked to supply fuel for the 
steam navigation of the Waikato—the main artery of the Province 
of Auckland. 

I have reason to believe that a Coal Field of considerable ex- 
tent exists on the borders of the wide plains on both sides of the 
Waikato, between Taupiri and Mangatawhiri—for which district, 


shut in on all sides by ranges, I propose the general geographical 
name of “ The Lower Wartkato Basin." 


A third coal-field exists on the Western and Southern bounda- 
ries of the very fertile alluvial plains above the junction of the 
Waipa and Waikato, which may be distinguished as “* The Middle 


Waikato Basin,’—the future granary of the Northern portion of 
this Island. 


VoL. xx. 0. s. Vou. VI. N.S. 
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The localities in which coal has been discovered are the follow- 
ing :—in the Hohinipanga range, west of Karakariki on the Wai- 
pa; near Mohoanui and Waitaiheke, in the Hauturu range on the 
upper branches of the Waipa; and again in the Whawharua and 
Parepare ranges on the Northern side of Rangitoto-mountains. 


THE NEW ZEALAND BROWN COAL. 


(*The following are the results of several analysis of specimens 
of the Drury Brown Coal, sent to England some months ago by 
Mr. Turnbull. The analysis have been forwarded to me by Mr. 
Farmer. | 


Laboratory, Museum of Practical Geology, 
Jermyn-st., London, April 13, 1859. 


Sir,—I have completed the analysis of the coal (lignite) which 
you left at the Museum, and herewith furnish you with the results 
of the examination. 

I am, Sir, 
Your’s obediently, 


Cuas. TookEy. 
Brown, Esq. 


Per centage composition of Ingnite, from Auckland. 


CORON aie sta lyie erate a ictiis sree cee otek 0: MEOH 
Hydrogen..... aracets tess ire schereonts pave eee 
OSGMCH ip alps aeeneee mst sicts esata 
PU EPCEMOOMINT.! ser’ aun lenin. Casts steeherte 1°15 
PU AMEE 0 loans fehels’o iin « sis.e'¥oi ety aca OO 
PTR 8, SRE: ole ene bo pele Cele anne 


Water 10, Ae Oe a ae 14°12 


100-00 


Oiee iia dian weer ine. tie ae »... 50°78 per cent. 
The amount of sulphur is small, and this will be a point for 
favourable consideration in the application of the coal for smelting 
purposes. The whole of the water is expelled at a temperature 
of 120° centigrade. 
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Dundee Gas Works, March 17, 1859. 
Analysis of Auckland Coal. 
Produce of gas per ton of coal carbonized, 9°632 cubic feet. 
Illuminating power of gas, 1:75. 
Durability, length of time that a 4-inch jet requires to consume 
a cubic foot of gas, 53 minutes. 
Specific gravity, 495. 
Produce of coke per ton, carbonized, 94 cwt. 
(Signed) Joun Z. Kay, 
Engineer Gas Company. 


Gas Works, Berwick, March 12, 1859. 
New ZEALAND Coat. 


Gas, in cubic feet, per ton of coal, 7617. 

Coke, per ton of coal, in lbs., 1155. 

Tar and ammoniacal liquor, per ton of coal, in lbs., 571. 

Value of gas, per ton of coal, in lbs. of sperm, 384. 

One cubic foot of gas, burned in a No. 2 fishtail burner (or 
union set), equal sperm candles, 3°12. 

Value of one cubic foot of gas, in grains of sperm, 374°40. 

Coke, trable, retains the granular structure of the coal; dis- 
integrates when exposed to air; during combustion gives out little 
heat ; and leaves a large mass of stone coloured ash ; specific gra- 
vity, 1°471. 


Combustible matter...... 39°25 
Composition. { Silica and-alumina. ...... 54°44 
Protoxide of iron,....... 6°81 

100- 


This coal is well adapted for the purpose of gas manufacture : 
the quantity produced is not large, but you will observe of a high 
quality, approaching several of the Scotch cannels in illuminating 
power. 

The coke is of very inferior quality for heating purposes ; but 
the quantity of iron share found in it is so great that it may pos- 
sibly turn out to be a product of value. 

JAMES PATTERSON, 
Civil Engineer. 
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I subjoin comparative average analysis of the three principal 
kinds of fuel, from which it may be seen that the Drury Coal is 
precisely similar to the European brown coals in the proportion of 
its three principal constituents : 


ava Brown Black Coal 
: Coal. and Anthracite. 
Carbon.... 51°4 to 52°6 55 to 76 73 to 96°51 
Oxygen.... 43 42 26 19 23 3 
Hydrogen.. 6 55 | 43 2°5 5°5 0°5*) 


IT embrace here the opportunity of saying a few words on the 
commercial value and applicability of the New Zealand Brown 
Coal. 

Although of entirely different character, and, generally speak- 
ing, of inferior value, to the older coals of the Primary formations, 
I cannot see any reason why this kind of coal should not be used 
in New Zealand for the same purposes, as a similar brown coal is 
extensively applied to in various parts of Europe, and particularly 
in Germany, where it supplies the fuel for manufactures of all 
kinds, for locomotives and steamers, and for domestic purposes. I 
am perfectly familiar with this kind of coal, and can assure the 
people of Auckland, that the brown coal of this country is quite 
as good as that which is used in Germany for the purposes I have 
just mentioned. I would strongly recommend that any Company 
which may be formed for the purpose of working the coal should 
also at the same time establish Potteries for the manufacture of 
earthenware. Remarkably suitable Clays of every necessary va- 
riety have been shown to exist in the immediate neighbourhood 
of the coal-fields, by the borings which have been made by the 
Provincial Government at my request.* By the establishment of 

(* The following are the results of two borings made in the flats be- 


tween Drury Hotel and the Drury Ranges, under the direction of Mr. 
Ninnis, to whom I am indebted for the tables subjoined. 


Borine No. I. 


Feet. Inch. 
1) 2. 0 Dark soil. 
2) 9. 6 Plastic clay, yellow and blue. 
3) Ss 6 Gravel and pebbles. 
4) 1; 0 Yellow clay. 
5) 3; 0 Grey clay. 
6) 6. 0 Blue clay. 
7) . 11. 0 Arenaceous clay. 
>) ae 0 Grey clay. 


APRIL—SEPT. 1859. | the Province of Auckland. 133 


such works, the value of the coal would be made apparent to 
everybody, and the manufacture itself, if properly conducted, can- 
not fail to be remunerative. It may be interesting to you to know 
that the far-farmed ‘‘ Bohemian Porcelain” is burnt by means of 
brown coal, from a seam of, in some places of 90 feet thickness. 
While stating the uses to which brown coal may be applied, I must 
warn you against thinking that it is suitable for steamers having to 
make long sea voyages. The bulky nature of the “ brown coal’ 
will always prevent such steamers taking it on board when they 
ean procure “ black coal.” (*But on the other hand, its qualities 
as a gas-producing coal, as the above analysis show, will render it 
valuable as an article of export.*) 

I now come to another series of the older Tertiary strata, ex- 
amples of which are found occurring in great regularity on the West 
Coast from Waikato to Kawhia. The lowest are argillaceous— 
the middle calcareous, the upper arenaceous. 

The characteristics of the first clayey strata are, a light grey co- 
lour, very few fossils, small crystals of iron pyrites and glauconitic 


Feet. Inches. 


9) 2 0 Greenish clay. 
10) 1 0 Dark grey clay. 
11) 5. 0 Bluish grey clay. 
12) 2. 0 Sandy clay. 
13) 5 2 Volcanic ashes and gravel. 
14) 5 6 Hard basaltic rock. 

69. 8 
Borine No. II. 

1) 1. 0 = Dark soil. 

2) ite 0 Yellow clay. 

3) 6. 6 White clay. 

4) ‘ie 0 Yellow and red clay. 

Bye ok. 4 Brown clay. 

6) 8. 0 Yellow clay. 

7) 5. 0 Brown. 

8) 4. 0 Reddish. 

ay. 20. 0 Brown. 
10) 4. 6 Gravel and Volcanic ashes. 
11) 9. 6 Hard basaltic rocks. 

ba, . 10 


* Of these I would draw attention to No. I., 2 for common pottery, 
No. I.,6 and 8 for finer stoneware, No. I., 7 for fire bricks: The vari- 
ous coloured clays, No. II., 2 to 9, will be applicable to every kind of 
pottery. “No, II., 8, may be used asa colour of pigment in the same 
way as ochre and umber are generally used, 
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grains, which give these clay marls a similarity to the Gault and 
Green sands of the Cretaceous formation in Europe. They are 
found on the Eastern branches of Whaingaro, Aotea, and Kawhia 
harbours. 

Of greater interest and importance are the calcareous strata, con- 
sisting of tabular démestone, sometimes of a conglomerate nature, 
sometimes more crystalline, the whole mass of which is formed of 
fragments of shells, corals, and foramini-ferw, interspersed with 
perfect specimens of terebratule, oysters and pectens, and other 
shells. This limestone, when burnt, makes excellent lime, and 
may be wrought and polished for architectural purposes. 


The Beds of Limestone worked by Messrs. Smith and Cooper, 
in the Wairoa district, belong to this formation, as do also the rich 
fossiliferous strata from the Waikato Heads towards Kawhia Har- 
bour. 

Picturesque columnar rocks of the same nature, looking almost 
as if they were artificially built of tabular blocks, adorn the en- 
trance to Whaingaroa Harbour ; and the romantic limestone scenery, 
and the fine Caves of the Rakaunui river—a branch of Kawhia 
Harbour—are deservedly prized by the settlers of Kawhia Harbour. 

The Limestone Formation attains its greatest thickness (from 
400 to 500 feet) in the Upper Wazpa and Mokau district, between 
the Rangitoto range and the West Coast. It has in this country 
many remarkable features. 


No one can enter without admiration the Stalactite Caves of 
Tana-uri-uri at Hangatiki and of Partanewanewa near the sources 
of the Waipa—the former haunts of the gigantic Moa. 


I went into those caves in the hope of meeting with a rich har- 
vest of Moa skeletons, but I was sadly disappointed. Those who 
had been before me in the days of Moa enthusiasm having carried 
off every vestige of a bone. Great, however, was my labour, and 
not little to my satisfaction, in dragging out the head-less and 
leg-less skeleton of a Moa from beneath the dust and filth of an 
old raupo hut!—The Maories, seeing the greediness with which 
the “‘ pakehas” hunted after old Moa bones, have long since care- 
fully collected all they could find, and deposited them in some 
safe hiding place—waiting for the opportunity of exchanging them 
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for pieces of gold and silver, showing thus how well they have 
learnt the lesson taught them by the example of the “‘ pakeha.”’ 


The subterranean passages of the rivers in the Pehiope and 
Mairoa district are highly characteristic of the limestone forma- 
tion. The limestone rocks, fissured and channeled, are penetrat- 
ed by the water, and the streams run below the limestone upon 
the surface of the argillaceous strata, which I have before men- 
tioned as underlying the limestone. This also explains the scar- 
city of water on the limestone plateau which divides the sources 
of the Waipa and Mokau rivers. The plateau is covered witha 
splendid growth of grass, and would form an excellent cattle run 
but for the deep funnel-shaped holes which everywhere abound. 
The Natives call them “ tomo.” They are similar to the holes 

which occur in the limestone downs in England, and on the Karst 
‘mountain on the shore of the Adriatic Gulf, where they are called 
** dolines.”’ 

The third and uppermost stratum of the older tertiary formation 
consists of beds of fine fossiliferous sandstone, in which quarries of 
good building stone may befound. ‘There are whole ranges paral- 
lel to the primary mountains which seem to consist of this sand- 
tone. I will mention only the Zapw-wahine range, about 2000 feet 
above the level of the sea, in which is the pass from the Mokau to 
the Whanganui country. 


Without a map on a large scale, which I have had no time to pre- 
pare, it would be useless to enter more minutely now into a des- 
cription of the various localities in which the different formations 
occur. I may, however, mention that limestone and brown coal 
have been found in places to the North of Auckland, in the dis- 
tricts from Cape Rodney to the North Cape. 


The horizontal beds of sandstone and marls which form the cliffs 
of the Waitemata, and extend in a Northerly direction towards 
Kawau, belong to a newer tertiary formation, and, instead of coal, 
have only thin layers of lignite. A characteristic feature of this 
Auckland tertiary formation is the existence of beds of volcanic 
ashes, which are here and there interstratified with the ordinary 
tertiary layers. 

I must say no more on the tertiary sedimentary formations, in 
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order that I may leave some time to devote to the volcanic forma- 
tions which, from their great extent and the remarkable and beau- 
tiful phenomena connected with them, render the Northern Island 
of New Zealand, and especially the Province of Auckland, one of 
the most interesting parts of the world. 


VOLCANIC FORMATIONS AND PHENOMENA. 


Lofty trachytic peaks covered with perpetual snow, a vast num- 
ber of smaller volcanic cones presenting all the varied characteris- 
tics of volcanic systems, and a long line of boiling springs, fuma- 
roles, and solfataras, present an almost unbounded field of interest 
and, at the same time, a succession of magnificent scenery. 

It is only through a long series of volcanic eruptions, extending 
over the tertiary and post tertiary periods, that the Northern Is- 
land has attained its present form. It would be a difficult task to 
point out the ancient form of the antipodean Archipelago, the site 
of which is now occupied by the Islands of New Zealand. I must 
confine myself to a simple indication of the events which have 
given this country the form it was found to have by the South- 
Sea Islanders on their arrival, many centuries ago, from the Sa- 
moan group,—a form in all main respects the same as is now be- 
fore our eyes. 

The first volcanic eruptions were submarine, consisting of vast 
quantities of trachytic lava, breccia, tuff, obsidian, and pumice- 
stone, which, flowing over the bottom of the sea, formed an 
extensive submarine volcanic plateau. The volcanic action 
continuing, the whole mass was upheaved above the level 
of the sea, and new phenomena were developed. The eruptions 
going on in the air instead of under the sea, lofty cones of trachytic 
and phonolithic lava, of ashes and cinders, were gradually formed. 
These eruptions, breaking through the original submarine layers 
of trachytic lava, breccia and tuff, raised them, and left them, as 
we now find them, forming a more or less regular belt round the 
central cones, and having aslight inclination from the centre out- 
wards. These belts I shall have occasion to refer to under the same 
of “* tuff-craters,” or cones of tuffs,” or craters of elevation.’ In the 


course of time the volcanic action decreased, and we must now 
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imagine that tremendous earthquakes occurred—that parts of the 
newly-formed crust gave way and fell in, forming vast chasms and 
fissures, which are now occupied by the Lakes, Hot Springs, and 
Solfataras. 


Thus we now find in the central part of the Northern Island an 
extensive volcanic plateau of an elevation of 2000 feet, from which 
rise two gigantic mountains, Tongariro and Ruapahu. They are 
surrounded by many smaller cones, as Pihanga, Kakaramea, Ka- 
harua, Rangitukua, Puke Onake, Hauhanga. The natives have 
well named these latter, ““ the wives and children of the two 
giants Tongariro and Ruapahu;” and they have a legend to the 
effect, that a third giant named Taranaki, formerly stood near 
these two—but quarrelling with his companions about their 
wives, was worsted in combat, and forced to fly to the West coast, 
where he now stands in solitary grandeur, the magnificent snow- 
capped beacon of Mount Egmont (8270 feet). These are the 
three principal trachytic cones of the Northern Island. 


By far the grandest and loftiest of the three is Ruapahu, whose 
truncated cone, standing on a basis of about 25 miles in diameter, 
attains a height of 9 to 10,000 feet above the level of the sea— 
about 3,000 feet of which is covered with glaciers and perpetual 
snow. Ruapahu, like Taranaki, is extinct. Zongariro alone can 
be said to be active. I was enabled to distinguish five craters on 
Tongariro, three of which are toa certain extent active. Steam is 
always issuing from them, and the natives state that from the prin- 
cipal crater, called Ngauruhoe, on the top of the highest cone of 
eruption (7500 feet), occasional eruptions of black ashes and dust 
take place, accompanied with loud subterranean noises. I may re- 
mark, that the shape of the cone is changing, the western side, for 
instance, having, during the great earthquake at Wellington, in 
1854, fallen in, so that the interior of the crater is now visible from 
the higher points in the Tuhua district on the Upper Whanganui. 
The remarkable fact, that snow does not rest upon some of the up- 
per points of the Tongariro system, while the lower ones are cover- 
ed all the winter through, shows that those parts are of a high 
temperature. 

(*I had no opportunity myself of ascending Tongariro, but I have 
Wee. XX. 0. s. VOL. VI. N. 8. 
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met with the following interesting account of an ascent of the 
highest cone of eruption by Mr. H. Dyson, which was communicat- 
ed to the New Zealander by A. S. Thomson, M. D.:— 


Mr. Dyson’s Account of his Ascent of Tongariro. 


In the month of March, 1851, a little before sunrise I commen- 
ced my ascent alone, from the north-western side of the Rotoaire 
lake. I crossed the plain and ascended the space to the North- 
ward of the Whanganui river. Here I got into a valley covered 
with large blocks of scoria, which made my progress very difficult. 
At the bottom of the valley, runs the Whanganui river. After 
crossing the river, which at this place was then not more than a 
yard broad, I had to ascend the other side of the valley, which, 
from the unequal nature of the ground, was very tedious, and I 
kept onwards as straight as I could for the top of the mountain. At 
last I came to the base of the cone, around which there were large 
blocks of scoria which had evidently been vomited out of the crater, 
and had rolled down the cone. The most formidable part of my 
journey lay yet before me, namely the ascent of the cone, and it 
appeared to me from the position where I stood that it composed 
nearly one-fourth of the total height of the mountain. I cannot 
say at what angle the cone lies, but I had to crawl up a consider- 
able portion of it on my hands and feet, and as it is covered with 
loose cinders and ashes, I often slid down again several feet. 
There was no snow on the cone or the mountain, unless in some 
crevices to which the sun’s rays did not penetrate. There was not 
on the cone any vegetation, not even the long wiry grass which 
grows in scanty patches up to the very base of the cone. The as- 
cent of the cone took me, I should think, four hours at least ; but 
as I had no watch, it is possible from the laborious occupation I 
was at, that the ascent of the cone looked longer than it was. 
But whether it was three hours or four that I was clambering up 
the cone, I recollect I hailed with delight the mouth of the great 
chimney up which I had been toiling. The sun had just begun 
to dip, and I thought it might be about 1 p.m., so that I had 
ascended the mountain from the Rotoaire lake in about eight 
hours. I must confess as I had scarcely any food with me that I 
kept pushing on at a good pace. On the top of Tongariro I ex- 
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pected to behold a magnificent prospect, but the day was now 
cloudy and I could see no distance. ‘The crater is nearly circular, 
and from afterwards measuring with the eye a piece of ground 
about the same size, I should think it was six hundred yards in 
diameter. The lip of the crater was sharp: outside there was 
almost nothing but loose cinders and ashes; inside of the crater 
there were large overhanging rocks of a pale yellow colour, evi- 
dently produced by the sublimation of sulphur. The lip of the 
crater is not of equal height all round, but I think I could have 
walked round it. The southern side is the highest, and the north- 
ern, where I stood, the lowest. There was no possible way of 
descending the crater. I stretched out my neck and looked down 
the fearful abyss which lay gaping before me, but my sight was 
obstructed by large clouds of steam or vapour, and I don’t think I 
saw thirty feet down. I dropped into the crater several large 
stones, and it made me shudder to hear some of them rebounding 
as I supposed from rock to rock,—of some of the stones thrown in 
I heard nothing. There was a low murmuring sound during the 
whole time I was at the top, such as you hearat the boiling 
springs at Rotomahana and Taupo, and which is not unlike the 
noise heard in a steam engine room when the engine is at work. 
There was no eruption of water or ashes during the time I was 
there, nor was there any appearance that there had been one late- 
ly. I saw no lava which had a recent appearance ; notwithstand- 
ing all this, I did not feel comfortable where I stood in case of an 
eruption. The air was not cold—the ascent had made me hot— 
but I had time to cool, for I remained at the crater nearly an hour. 
At about 2 p.m., 1 commenced my descent by the same way that 
IT ascended. A fog or cloud passed over where I was, and caused 
me to lose my way for a short time. When descending I saw be- 
tween Tongariro and Ruapahu a lake about a mile in diameter. I 
could see no stream flowing out of it on its western side. An ex- 
tinct crater may also be seen near the base of Tongariro. It was 
almost dark before I reached the Whanganui river, and, although 
in strong condition and a good walker, I felt completely done up, 
and I fell asleep in a dry water-course. The night was cold, but 
I slept soundly until daylight, when I immediately rose and con- 
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tinued my descent, and at 10 a. m., I reached my residence at Ro- 
toaire, with the shoes almost torn off my feet. 

As far as I can learn, Mr. Dyson, in 1851, and Mr. Bidwell, in 
1839, are the only Europeans who have ascended the highest 
cone of Tongariro. 

The difficulty of ascending Tongariro is still the same as when 
Dr. Thomson published the foregoing account. ‘ It does,” as he 
says, 

“ Not entirely arise from its height, or the roughness of the 
scorie, but from the hostility of the Natives, who have made the 
mountain “ tapu,”’ or sacred, by calling it the backbone and head 
of their great ancestor. All travellers who have asked permission 
of the Natives to ascend Tongariro, have met with indirect re- 
fusals. The only way to get over this difficulty is, to ascend the 
mountain unknown to the Natives of the place, or even your own 
Natives. Mr. Dyson did this, but his ascent was discovered by a 
curious accident. During his progress up the mountain he took 
for a time the little frequented path which leads along the base of 
Tongariro to Whanganui. A Native returning from that place 
observed his foot-marks, and knew them to be those of a Euro- 
pean. Ashe saw where the footsteps left the path, he, on his 
arrival at Rotoaire, proclaimed that a European was now wander- 
ing about alone on the sacred mountain of Tongariro. The Na- 
tives immediately suspected it was Mr. Dyson, and they went to 
his house, waited his return, and took several things from him. 
He was now a suspected man, and his conduct was watched.” 

The second active crater of the Tongariro system, at the top of 
a lower cone North of Ngauruhoe, is called Ketetahi. According 
to the Natives the first eruption of this crater took place simulta- 
neously with the Wellington earthquake of 1854. From Taupo 
lake I saw large and dense volumes of steam, larger than those 
from Ngauruhoe, emerging from the Ketetahi crater. The third 
active point on the Tongariro system is a great Solfatara on the 
north-western slope of the range. The hot sulphurous springs of 
that solfatara are often visited by the Natives on account of the 
relief they experience in respect to their cutaneous diseases,*) 

A grand impression is made upon the traveller by those two 
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magnificent volcanic cones,—Ruapahu, shining with the brilliancy 
of perpetual snow,—Tongariro, with its black cinder-cone capped 
with a rising cloud of white steam ;—the two majestic mountains 
standing side by side upon a barren desert of pumice (called by 
the Natives, One-tapu,) and the whole reflected, as by a mirror, 
by the waters of Lake Taupo. Y 

Lake Taupo is 22 English miles long in the direction from 
Terapa to Tapuaeha ruru, and 16 broad. This lake is surrounded 
by elevated pumice stone plateaus, about 2000 feet above the sea, 
and 700 feet above the lake. The Waikato river, taking its rise 
from Tongariro, flows through the lake, traversing the pumice- 
stone plateaus on either side. In accordance with the names I 
have already proposed for the Middle and Lower Waikato Plains, 
the Taupo country will form the “ Upper Waikato Basin.”* 

It is one of the most characteristic features in the structure of 
the Northern Island, that, from the shores of Taupo lake, an al- 
most level pumice-stone plain—called Kaingaroa Plain—stretches 
at the foot of the East Cape range, with a very gradual descent to 
the coast between Whakatane and Matata. A plain which, though 
now presenting a sterile appearance, will, I hope, at no distant 
day, be converted into fine grassy plains, capable of supporting 
large flocks of sheep. 

In a similar way, a higher volcanic plateau, consisting of tra- 
chytic tuff and breccia, and various other volcanic rocks, stretches 
in a more northerly direction to the East Coast, between Maketu 
and Tauranga, the farthest extremities of which reach even to the 
Auckland District. On one side of Hauraki Gulf, the Coroman- 
del range is covered with trachytic breccia, and again, on the 
West coast, the same rock forms the coast range from Manukau 


* The following positions of some of the principal points in the Up- 
per Waikato Basin, as they result from my observations, may be of in- 
terest :— 

Lat. 8. Long. E. 


from Gr. 
Remmpalan, Centre... cm. s4. hee se Sele dene BO: Live LTR? 3G: 
Tongariro, Ngauruhoe Crater......... oo ae | hye 2a 
Waikato, entrance into Taupo lake.... 389 42’ 175° 48’ 
K outlet from Taupo lake....... 38° 31’ 176° 2’ 


Tukawa, Te Heu Heu’s Pa on the shore 
BU SMO Al, os... Doe dee eas = 38° 41’ 175° 48’ 
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to Kaipara. This extensive plateau is intersected by many deep 
valleys, the sides of which are characterised by a succession of 
remarkable terraces. The same plateau is also broken in many 
places by more or less regular trachytic cones from 1000 to 3000 
feet high. That you may become acquainted with the geological 
character of such mountains, I will mention several examples, the 
names of which are well known amongst European settlers. To 
this class of mountains belong arzoi on the West Coast, near 
Whaingaroa, Pirongia on the Waipa, the regular cone of Kake- 
puku between the Waipa and Waikato, Maungatautari on the 
Waikato, Aroha on the Waihou, Putauaki or Mount Edgecombe 
on the East Coast, and many others. The only active mountain 
which belongs to this class is Whakari or White Island, in the 
Bay of Plenty, a solfatara like the active crater of Tongariro. 


(*Mr. David Burn, in his account of “ A Trip to the East 
Cape,” says :— 

‘“< In about an hour after passing Flat Island, the snowy vapour 
upon White Island began to be discernible. By 1 p.m. we were 
in immediate contiguity with this remarkable island, passing quite 
close to its southern extremity. As we made our gradual ap- 
proach, its aspect was of the most singular description. Except 
on its northern point, to which the sulphurous vapour does not 
seem to reach, it is utterly destitute of vegetation; there are 
patches of growing underwood ; but in every other direction, the 
island is bald, bleak, and furrowed into countless deep-worn ra- 
vines. After we had passed it a short distance to the eastward, 
the capacious basin of the crater, with its numerous geysers roar- 
ing and raging, exposed its sulphurous bosom to our eyes and 
nostrils. If the outer and western sides of White Island be blank 
and furrowed, its inner circle is chased, as it were, in a rare and 
picturesque manner,—the sides of the hills, from their lofty moun- 
tain summits to the base, being combed into innumerable longitu- 
dinal ridges of a florescent bronze of brilliant and variegated hue.” 

Of this island, Captain Drury, of H. M.S. “ Pandora,” gives 
the following description in the ‘“‘ New Zealand Pilot :’’— 

“¢ White Island, or Whakari, is about three miles in circumfer- 
ence, and 860 feet high. The base of the crater is.one and a half 
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miles in circuit, and level with the sea. In the centre is a boiling 
spring about 100 yards in circumference, sending volumes of steam 
full 2000 feet high in calm. weather. Around the edges of the 
crater are numberless smaller geysers sounding like so many high 
pressure engines, and emitting steam with such velocity, that a 
stone thrown into the vortex would immediately be shot in the air. 


“« Here and there are lakes of sulphurous water, dormant; but 
the whole island is so heated as to make it difficult to walk. From 
the edges of the crater the scene below is only to be compared to 
a well dressed meadow of gorgeous green, with meandering streams 
feeding the boiling cauldron; but on approaching, we find this 
green to be the purest crystallised sulphur. 

“No animal or insect breathes on this island, scarcely a limpet 
on the stones, and 200 fathoms will hardly reach the bottom with- 
in half a mile of its shores.” 

“‘ Being under the lee of the island and in smooth water, Cap- 
tain Bowden, in the most obliging manner, hove the steamer to, 
and, lowering one of the quarter boats, conveyed us on shore to 
enjoy a personal inspection of this grand natural curiosity. There 
are two spots at which a landing may be effected, at the openings 
of the outer base of the crater; by a very little exertion in clear- 
ing away some of the boulders, the landing may be rendered per- 
fectly easy ; but although, this day, the water was smooth, still there 
was such a swell that judgment and caution were requisite to 
pick out a spot wherebest to escape the rollers that tumbled on 
the rough and broken beach.” 


Never shall we forget the grand displays which we beheld in 
this sulphurous cauldron. Its paintings fresh from Nature’s hand 
—its lake of gorgeous green—its roaring jets of stormy vapour— 
are things to be witnessed, difficult to be described ; but surpassing 
all these, and as if their central attraction, there was a fountain, 
seemingly of molten sulphur in active play, which shot a column of 
wide spreading green and gold into the scorching atmosphere. The 
beauty of this fountain was surpassing, and we were under the 
impression, that from its energy, the volcano was more than com- 
monly active in its workings. We were very circumspect in our 
approaches, as the surface in places was soft and yielding, and we 
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knew not to what brimstone depths an unwary step might sink us. 
Our difficulty in walking, therefore, arose less from the heat, 
though that in places was great, than from the apprehension of 
sinking too far in the soft crustaceous surface, from which diminu- 
tive spouts of vapour would spit forth as if to resent our intrusion. 
Whenever we thought the ground at all doubtful, we sounded our 
way by hurling large stones to see what impression they would 
make, and we adventured or avoided proceeding accordingly. 


Time, to our great regret, would not admit of a minute explora- 
tion, but all the grand features of the island had passed under 
view. We looked in vain for the gorgeous meadow described by 
Captain Drury ; but we had only to enlarge any of the numberless 
miniature vapour holes to obtainpure crystallised sulphur hot from 
the bakery, and at the same time to convert these holes into more 
active vapour jets. The streams that issued in various directions 
were of boiling heat, limped and tasteless; but though sulphur 
was everywhere strewn around, it did not appear to be in quantities 
sufficient for shipment. After an hour’s stop, we returned to our 
ship greatly delighted with the visit, and much indebted to our 
obliging Captain for having put it in our power to enjoy it. 

Mr. Heaphy has kindly furnished me with a map and views of 
this singularly interesting island.*) 

If wetake a wider viewof the geological features and the physical 
outline of these just described high plains and plateaus consisting 
of regular layers of trachytic rocks, breccia, and tuff, we shall find 
that the steep cones of Ruapahu and Tongariro rise from the 
centre of a vast tuff cone of extremely gradual inclination, the 
basis of which occupies the whole country from shore to shore— 
from East to West—having a diameter of 100 sea miles, and form- 
ing the largest cone of tuffs, or in other words, the largest crater of 
elevation in the whole world. 

The Hot Springs. 


Intimately connected with the described volcanic phenomena of 
the active and extinct voleanic mountains, are the Solfataras, Fu- 
maroles, and Hot Springs. They are found in a long series stretch- 
ing across the country in a N. N. E. direction, from the active 
crater Ngauruhoe in the Tongariro system, to the active crater of 
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White Island (Whakari). They occupy the chasms and fissures 
to which I have already referred. _ 

There is only one other place in the world in which such a num- 
ber of hot springs are found that have periodical outbursts of boil- 
ing water—that is in Iceland, the well-known geysers of which are 
of precisely similar character to those in New Zealand. The gey- 
sers or boiling fountains of Iceland, long celebrated for possessing 
this property in an extraordinary degree, have, indeed, strong 
rivals in the puzas and ngawhas of New Zealand. Although there 
may be no single intermittent spring in New Zealand of equal 
magnitude with the great geyser in Iceland, yet in the extent of 
country in which such springs occur, in the immense number of 
them, and in the beauty and extent of the siliceous incrustations 
and deposits, New Zealand far exceeds Iceland. 


In enumerating the principal of these pheenomena, we may begin 
with— 

1. The active craters of Zongariro, which are at present in the 
condition of solfataras that may be called the state of repose of 
active craters, and with the hot springs rising on the slope and at 
the base of that mountain. 

2. We then pass on to the Zokanu and Terapa springs, on the 
Southern extremity of Taupo lake. The principal “ puia” at To- 
kanu is called Prrort, an intermittent fountain whose column of 
boiling water, of two feet in diameter, sometimes reaches a height 
of more than 40 feet. 

3. On the opposite side of Taupo, at the Northern extremity 
of the lake, we again meet with hot springs, and with a river of 
warm water called Wazpahihi, which, rising in the extinct volcanic 
cone of Tauhara, falls, in a vapour crowned cascade, into Taupo. 


4. Descending from Taupo by the outlet of the Waikato, we 
find, on the left bank, in the midst of a great number of pools of 
boiling mud, a fumarole called Karapit:, an enormous jet of high- 
pressure steam, escaping with such force as to produce a sound 
like letting off the steam from huge boilers and as to eject toa 
great height sticks, or the like, thrown in by the curious traveller. 
On the right bank is another fumarole of similar character, called 
Parakiri. 
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5. About twenty-five miles below the outlet of the Waikato 
from Taupo, at the ‘ pa’ Oraket-korako, both banks of the rapidly- 
flowing river are perforated, in more than a hundred different 
places, by fumaroles and boiling springs, most of which are of the 
intermittent kind; and siliceous incrustations of beautiful colours 
decorate the banks of the river. Temimi-a-Homaiterangi—the 
principal geyser—throws up its large column of boiling water at 
intervals of about two hours to a height from 20 to 30 feet. An 
immense volume of steam succeeds the jet, and the water then 
suddenly sinks into the basin. 


6. At Orakei-korako the line of hot springs crosses the Wai- 
kato, and continues along the foot of the very remarkable Pazroa 
range on the Hasterly side of the Waikato. The almost perpen- 
dicular Western side of this range is caused by an immense‘ fault’ 
in the volcanic plateau, corresponding toa deep fissure in the 
earth-crust, from which sulphureous acid, sulphuretted hydrogen, 
sulphur and steam, are continually escaping, while huge bubbles 
of boiling ash-coloured mud are rising on the surface. 


7. From the same range, the warm-water river Wavkite takes 
its origin. On both sides are deep pools of boiling water, on the 
margins of which we discovered most beautiful ferns, hitherto un- 
known, one species belonging to the genus Nephrolepis, the other 
to the genus Goneopteris. These ferns are remarkable not only 
for their elegance, but also from the peculiar circumstances under 
which they exist, as they are always surrounded by an atmosphere 
of steam. 

8. We now come to the well-known Rotomanuana, the most 
wonderful of all the wonders of the Hot Springs district of New 
Zealand. I willnot attempt to describe in a hasty lecture like this 
the beauties of this Faéry-land. Whoever has once had the hap- 
piness to look into the blue eyes of Otukapuarangi and T'e Tarata 
can never forget their charms ; and whoever has stood beside the 
boiling surf of the Ngahapu basin will always retain a vivid im- 
pression of its terrors. The terraces of siliceous deposit on the 
shores of Rotomahana are unequalled in the world, nor is there any 
thing that even bears any resemblance to them. 

9, On the Rotorua lake the intermittent boiling springs of Wha- 
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ka-rewarewa are the most interesting. Waikite, the principal “nga- 
wha,” issues from the top of a siliceous cone some 20 feet high, 
and is surrounded by several smaller geysers, boiling mud-pools, 
and solfataras. At intervals of considerable length, sometimes 
extending to many months, all these ‘ ngawhas’ begin to play toge- 
ther and form a scene which must be most wonderful and beautiful. 


The hot springs of Ohinemutu form agreeable bathing-places, 
the fame of which is already established. 


10. The last in the line are the great solfataras on the pumice- 
stone plateau between Rotorua and Rotoiti—such as Tikitere and 
Ruahine. 

IT will now say a few words in explanation of these phenomena. 

All the waters of the Springs are derived from atmospheric 
moisture, which, falling on the high volcanic plateau, permeates 
the surface and sinks into fissures. Taupo—the axis of which 
corresponds with the line of the Hot Springs—may also be consi- 
dered as a vast reservoir, from which the lower springs are sup- 
plied. The water, sinking into the fissures, becomes heated by 
the still-existing volcanic fires. High-pressure steam is thus ge- 
nerated, which, together with the volcanic gases, decompose the 
trachytic rocks. The soluble substances are thus removed by the 
water, which is forced up, by the expansive force of the steam and 
by hydrostatic pressure, in the shape of boiling springs. The in- 
soluble substances form a residuum of white or red fumarole clay, 
of which the hills at Terapa round Rotomahana and the Pairoa 
consist. 


All the New Zealand hot springs, like those of Iceland, abound 
in Silica, and are to be divided into two distinct classes—the ‘one 
alkaline, and the other acid. To the latter belong the solfataras 
characterised by deposits of sulphur, and never forming intermit- 
tent fountains. All the intermittent springs belong to the alka- 
line class, in which are also included the most of the ordinary 
boiling springs. Sulphurets of Sodium and Potassium, and Car- 
bonates of Potash and Soda, are the solvents of the Silica, which, 
on the cooling and evaporation of the water, is deposited in such 
quantities as to form a striking characteristic in the appearance of 
these springs. 
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Here I must leave this interesting subject. To enter more 
deeply into the theory of these phenomena would be out of place 
here. It may be, however, well to mention that numerous facts 
prove that the action which gives rise to the hot springs is slowly 
-diminishing. 

I must also state my conviction that ere long these hot springs 

ill be visited by many travellers, not only for the sake of their 
beauty and interest, but also for the medicinal virtues they have 
been proved to possess. Already many Europeans have bathed 
in, and derived benefit from, the warm waters at Orakeikorako 
and Rotomahana. 

Iam unwilling to omit the interesting legend current among 
the Natives in reference to the origin of these hot springs. The 
legend, as told by Te Heuheu, the great chief on the Taupo lake, 
is the following :— 

The great Chief Ngatirovrang:, after his arrival at Maketu at 
the time of the immigration of the Maories from Hawaiki, set off 
with his slave Ngauruhoe to visit the interior, and, in order to 
obtain a better view of the country, they ascended the highest 
peak of Tongariro. Here they suffered severely from cold, and 
the Chief shouted to his sisters on Whakari (White Island) to send 
him some fire. This they did. They sent on the sacred fire they 
brought from Hawaiki, by the taniwhas Pupu and Ze Haeata, 
through a subterranean passage to the top of Tongariro. The fire 
arrived just in time to save the life of the Chief, but poor Ngauru- 
hoe was dead when the Chief turned to give him the fire. On 
this account the hole through which the fire made its appearance 
—the active crater of Tongariro—is called to this day by the name 
of the slave Ngauruhoe; and the sacred fire still burns within 
the whole underground passage along which it was carried from 
Whakari to Tongariro. 

This legend affords a remarkable instance of the accurate obser- 
vation of the Natives, who have thus indicated the true line of the 
chief volcanic action in this island. 

Having now described the older and more extensive volcanic 
phenomena of the interior, I proceed to notice the later pheno- 
mena of volcanic action in the tmmediate neighbourhood of Auck- 


land. 
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Tue AvcKLAND Votcanic District. 

The Isthmus of Auckland is completely perforated by volcanic 
action, and presents a large number of true volcanic hills, which, 
although extinct and of small size, are perfect models of volcanic 
mountains. These hills—once the funnels out of which torrents 
of burning lava were vomited forth, and afterwards the strong- 
holds of savage cannibals—are now the ornaments of a happy land, 
the home of peaceful settlers, whose fruitful gardens and smiling 
fields derive their fertility from the substances long ago thrown 
up from the fiery bowels of the earth. 

My Geological Map of the Auckland District contains no less 
than sexty points of volcanic eruption within a radius of ten miles— 
the variety of which, together with the regularity of their forma- 
tions, gives very great interest to this neighbourhood. The newer 
volcanic hills round Auckland are distinguished from the older 
ones in the interior, not only by their age, but by the different 
character of their lava—the older being érachytic, while the Auck- 
land are all basaltic. I have not yet mentioned the difference be- 
tween Trachyte and Basalt. I will therefore say a few words in 
explanation. The difference consists in the minerals of which the 
rocks are composed.  Trachyte is composed of a mixture of glassy 
feldspar (Sanidin) and hornblende: obsidian and pumice-stone 
are the usual concomitants of trachytic lava. Basalt consists of a 
minutely-crystalline mass of feldspar mixed with augit: an admix- 
ture of greenish grains of Olivin is characteristic of basalt. 

In order to gain a clear idea of the history of the Auckland 
Volcanoes, we must suppose that before the period in which the 
Auckland Isthmus was slowly raised above the level of the sea, a 
submarine volcanic action was already going on. The products of 
this submarine action are regular beds of volcanic ashes, which 
form highly interesting circular basins with strata always inclining 
from within, outwards. You will at once remember several strik- 
ing examples which I can mention—as the Pupuki Lake on the 
North Shore; Orakei Bay in the Waitemata; Geddes’s Basin 
(Hopua) at Onehunga; and the tidal basin ( Waimagoia) at Pan- 
mure ;—Pupuki Lake, believed to be bottomless, has been ascer- 
tained by Captain Burgess (who kindly sounded it at my request) 
to be only 28 fathoms. I call those basins and, similar forma- 
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tions, tuff craters or tuff-cones. The excellence of the soil of 
Onehunga and Otahuhu is owing to the abundance of such for- 
mations, decomposed strata of which form the richest soil that 
can be met with. It is curious to observe how the shrewder 
amongst the settlers, without any geological knowledge, have 
picked out these tuff-craters for themselves, while those with less 
acute powers of observation have quietly sat down upon the cold 
tertiary clays. . 

After the submarine formation of the tuff-craters, the volcanic 
action continuing, the Isthmus of Auckland was slowly raised 
above the sea, and then the more recent eruptions took place by 
which the cones of scoria, like Mount Eden, Mount Wellington, 
One Tree Hill, Mount Smart, Mount Albert, and Rangitoto, were 
formed, (*and great out-flowings of lava took place. Many pecu- 
liar circumstances, however, prove that those mountains have not 
been burning all simultaneously. It can easily be observed that 
some lava streams are of an older date than others.*) In general 
the scoria cones rise from the centre of the tuff-craters, (Three 
Kings, Waitomokia, Pigeon Hill near Howick.) Occasionally, as 
in the instance of Mount Wellington, they break through the mar- 
gin of the tuff-crater. 

The Crater System of Mount Wellington is one of the most in- 
teresting in this neighbourhood, as beautifully shown by the large 
map, which Mr. Heaphy has kindly prepared for me from actual 
survey. (*There are craters and cones of evidently different ages. 
The result of the earliest submarine eruptions is a tuff-crater. The 
Panmure road passes through the tuff-crater, and the cutting 
through its brim ‘exhibits beautifully the characteristic outward 
inclination of the beds of ashes, elevated from their former horizon- 
tal levels by the eruptions, which threw up the two minor crater 
cones south of the road—one of which is now cut into by a scoria 
quarry. After a comparatively long period of quiescence, arose 
from the margin of the first crater system the great scoria-cone of 
Mount Wellington, from whose three craters large streams of ba- 
saltic lava flowed out in a Westerly direction, extending North and 
South along the existing valleys of the country, one stream flowing 
into the old tuff-crater, and spreading round the bases of the small- 
er crater cones. The larger masses of these streams flowed in 
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a South-westerly direction towards the Manukau, coming into con- 
tact with the older and long-before hardened lava streams of ‘“* One 
Tree Hill.” The traveller on the Great South Road will observe 
about one mile east.of the Harp Inn” the peculiar difference in the 
colour on the road, suddenly changing from red to black, where 
the road leaves the older and more decomposed lava streams of One- 
tree Hill and passes on to the new and undecomposed lava streams 
of Mount Wellington. The farmers have been able to avail them- 
selves of the decomposed lava surface, which is now beautifully 
grass covered, but not of the stonefield of the newer Mount Welling- 
ton and Mount Smart streams. 

The Caves at the “ Three Kings,” Pukaki, Mount Smart, Mount 
Wellington, &c., are the result of great bubbles in the lava 
streams—occasioned probably by the generation of gases and va- 
pour as the hot mass rolled onward over marshy plains. These 
bubbles broke down on their thinnest part—the roof—and the way 
into the caves is always directly downward.*) 

Examples of every gradation may be seen—from the simple tuff- 
crater without any cone, to those which are entirely filled up by 
the scoria cones. Especially interesting are those which may be 
said to represent the middle state, in which there is a small 
cone standing like an island in a large tuff-crater, and surrounded 
by either water or swamp. Perhaps the most perfect specimens of 
this kind occur at Otahuhu and near Captain Haultain’s, a map of 
which, from actual measurement, has been prepared by Mr. W. Boul- 
ton. You neednotbealarmed when I tellyou, thateven the very spot 
on which we are assembled is the centre of an old tuff-crater, from 
which fiery streams once issued, and which has thrown out its 
ashes towards the hill on which the barracks stand.—In order to 
account for these various shapes, it must be borne in mind that 
the cones of scoria where once higher, but on the cessation of 
volcanic action they sunk down in cooling, and some entirely 
disappeared. 

That the Auckland volcanoes were, in the true sense of the word, 
“burning mountains,’ is proved not only by the lava-streams, 
which are immense in comparison to the size of the cones, but also 
from the pear-shaped volcanic bombs which, ejected from the 
mountain in a fluid state, have received their shape from their ro- 
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tatory motion through the air. That the eruptions of the Auck- 
land volcanoes have been of comparatively recent date, is shown 
by the fact that the ashes everywhere occupy the surface, and that 
the lava-streams have taken the course of the existing valleys. 
(*This is beautifully exemplified by the probably simultaneous 
lava streams of Mount Eden, the Three Kings, and Mount Albert, 
which, flowing through a contracted valley, meet altogether—on 
the Great North Road—and form one large stream to the shore of 
the Waitemata, terminating on the well-known long reef West of 
the Sentinel Rock.*) But many thousand years may have passed 
since Rangitoto, which is probably the most recent of the Auck- 
land volcanoes, was in an active state. 


I have been frequently asked whether it is true, us a country- 
man of mine who some years ago travelled in New Zealand is said 
to have told the European settlers, that New Zealand is a pleasant 
country, but that they had come a thousand years too soon. In 
answer to this I have to remark that any one who knows anything 
of geological science must be aware, that ‘ a thousand years” is 
an almost inappreciable space of time in reference to geological 
changes. And I would rather say, that it would have been better 
for New Zealand if it had been colonized a thousand years ago, as 
there would then have been no cause for the discussion of the 
*‘ Land Question.” 


I should have much pleasure in saying a great deal more on the 
Geology of New Zealand, but time will not permit me. Many. 
subjects I have been compelled to omit altogether—such as the 
Quartary formation in the Drury, Papakura, and Waiuku flats ; 
the Basaltic Boulder formation; the Alluvial formations in the 
Middle and Lower Waikato Basin, and other places; and I have 
said nothing of the changes which are now going on. 

The materials which I have accumulated during my six months’ 
sojourn in New Zealand will, I expect, require several years of 
labour to prepare for publication ; and, unless the war which now 
threatens my own country should unhappily interfere to prevent 
the completion of the peaceful scientific undertaking of the Ex- 
pedition to which I belong, it will give me great pleasure to for- 
ward to Auckland copies of our publications respecting New Zea- 
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land, accompanied by an atlas, containing the maps and other 
illustrations. 

In concluding this lecture, I cannot omit the opportunity of say- 
ing a few words of farewell to the inhabitants of this Province. 

Now that I am on the point of leaving Auckland, I turn in me- 
mory to the hour in which I made up my mind to leave my friends 
on board the Frigate ‘“‘ Novara’ and to remain for awhile in New 
Zealand. I can assure you it was an hour of great anxiety, but I 
am glad to say I have never regretted the decision to which I with 
so much difficulty brought myself. Having received assistance in 
my labours from all sides, I have arrived at results which have 
afforded me much satisfaction, and which I hope will not be with- 
out good fruit to the present and future inhabitants of this Pro- 
vince. Having at first felt some difficulty in making up my mind 
to remain, I now feel a similar difficulty in leaving. Home- 
ties, however, are drawing me homewards, and I must quit the 
country in which Ihave spent so many happy days. In parting, I 
have one request to make,—that you will remember me as kindly 
as I will remember you; and I have one wish—which is for the 
prosperity of the Colony of New Zealand, and the advancement of 
the Province of Auckland. 


[Notre.—The chief additions made since the delivery of the Lecture 
are thus distinguished—(* *).] 


II. Note on the Red Coloring Matter of the Sea round the Shores 
of the Island of Bombay. By H. J. Carrzr, Esa., H.C. S., 
Bombay. 


{From the Proceedings of the Bombay Asiatic Society.) 


From “the plagues of Egypt” down to the present day the 
blood-red color which occasionally makes its appearance in fresh 
and salt water has been an object of wonder. Numbers of in- 
stances of it are recorded by navigators of all ages, as may be 
seen by reference to M. C. Dareste’s excellent ‘‘ Memoire” on the 
subject, (Ann des. Ss. Nat. 4th Ser. Zool. t. iii. p, 179.) Be- 
VoL. xx. 0. s. Von. vi. N, 3. 
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sides red, spots of white, yellow, green, and brown water have 
been seen in different parts of the Globe, but those of red and 
white are most common in the Arabian and Red Seas, and of 
these two the red will chiefly occupy us here. They are of tran- 
sitory duration, and so far as the latter or red color is concerned, 
receive explanation from what occurs at our own doors, viz., in 
the sea-water pools left by the reflux of the tide on the shores of 
the Island of Bombay. A person casually looking at one of these 
pools would say that a quantity of vermillion had been thrown 
into it, but on examining the water under a microscope the color 
is seen to be owing to the presence of red animalcules whose 
name is Peridinium. These are not all red however, for there are 
many green ones among them, and the former are further observed 
to be but a transitional state of the latter. This then is the cause 
of the red color, and its sudden appearance and disappearance 
may be explained as follows :— 


During the first or active part of the Peridinium’s life, its green 
color, which depends upon the presence of a substance closely al- 
lied to, if not identical with, the chlorophyll of plants, is, with the 
other internal contents, translucent, and, therefore, reflects little 
or no light; but gradually, as the time approaches for its transi- 
tion to another state called the motionless, fixed or protococcus 
form, a number of semi-translucent, refractive oil-globules are se- 
creted in its interior direct or through transition from starch; the 
green color disappears, a bright red takes its place; this mixes 
with the oil, and thus the little animalcule finally becomes visible 
to the naked eye, and the whole of that portion of the sea charged 
with them, of course, of a deep vermillion color, This color, how- 
ever, only lasts for a few days, for they soon assemble together, 
become individually capsuled, and in this state sink to the bottom 
in the motionless or protococcus form mentioned. Here dupli- 
cative subdivision takes place in several of the capsules, produc- 
ing two or four new ones from the old Pertdinium, each of which, 
on their liberation, may again become capsuled and undergo a fur- 
ther division, and so’on probably until their formative force is ex- 
pended, and they thus pass into dissolution ; or a litter of diplo- 
siliated monads may be developed in their interior, which may be 


&, 
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the product of a true act of generation, or the final effort to form 
of the protoplasm, to which I have already called attention in 
many of the Algae and Infusoria; while the remainder of the red 
oil which is not required for the nourishment of the monads be- 
comes liberated with the latter on the bursting of the capsule and 
thus dispersed in the water. A further consequence of the fissi- 
paration is the constant shedding of their capsules, which are al- 
ways present with them in great numbers, and so brittle that pres- 
sure of the thinnest piece of glass bursts them, and again sets free 
the Peridinium when they contain one. 


Thus we see that the red color is produced by the formation of 
oil reddened at the expense of the green chlorophyll. The same 
process takes place in the little Protococcus, which I have here- 
tofore shown to impart the red color to the salt in the salt-pans of 
Bombay; and again ina freshwater animalcule closely allied to 
Peridinium, viz., Euglena viridis: while a more familiar illustra- 
tion than any is presented to us by the red color which the leaves 
of some trees assume towards death, viz., the passing of the green 
chlorophyll and oil into a yellow, brown, and then red, waxy sub- 
stance, from whence we may also infer that like changes in the 
Peridimium give rise to the prevalence of one or other of these 
tints in the coloration of the sea. 

The species of Peridinzum, now more particularly under our 
consideration, I described several years since in its fixed form as) 
it was submitted to me) undergoing fissiparation (see Dr. Buist’s 
paper on “ Discolorations of the Sea, &c.” Proceedings of the 
Bombay Geographical Society, 1855, p. 109,) but never having 
met with it again in its active state, until the 26th Nov. last, my 
attention was not again drawn to the subject, nor did I until 

-then know what the animalcule really was. I shall call it animal- 
cule, though, like Huglena, and all this class, it really belongs much 
more to the vegetable than the animal kingdom: and believing 
the species to have hitherto been unrecognised, its description 
under the designation of “‘ sanguwinewm”’ may stand as follows :— 
Peridinium Sanguineum, (nov, sp.).—Sub-circular when green, be- 
coming larger and paraboloidal or kite-shaped when red. Com- 
pressed, sulcated on one side; surrounded transversely by a deep 
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groove, the lower lip of which is minutely ciliated. Furnished 
with a long, large cilium, having a suctorial extremity, which ex- 
tends backward from the groove on the sulcated side. Body lined 
with granular protoplasm and chlorophyll, in which is a hyaline 
vesicle with red eye-spot anda nucleus as in Huglena. Chloro- 
phyll becoming of a golden yellow, then brownish, and lastly ver- 
million red, as the animalcule passes into the protococcus state. 
Progression waddling the small end forwards, and the large cilium 
floating behind. Length, 5 to 8-5600ths of an inch. Found in 
salt-water pools, and in the sea on the shores of the island of 
Bombay. 

What then accounts for the red colour in the sea? Water and 
salt in the salt-pans at Bombay may account for the red color‘in the 
sea-water of other parts, although the animalcules may not be the 
same, viz., the formation of red oil in their interior. It is interest- 
ing, however, to find Darwin’s description of the animalcule, which 
he found to color the sea red a degree south of Valparaiso (his. 
‘ Journal” on board H. M. 8S. “ Beagle,” p. 17). accord exactly 
with that of Peridimiwm, as may be seen by comparing our descrip- 
tions; while it is not less so to find Salt, (Voyage to Abyssinia, p. 
195), stating that the animalcules which produced the red color 
in the Red Sea (15° N.) during the day, became luminous and 
threw out sparks by agitation after dark ; because, most of Ehren- — 
bergs marine Perzdinea are phosphorescent. In further confirma- 
tion of which, Olafsen and Povelsen’s statement may be adduced 
respecting the red color of the sea on the shores of Iceland, viz., 
that in 1649, in several gulfs “ the night before, the sea appeared 
allon fire and the day following as red as blood.” But it is not 
necessary for me to cite here all the observations in M. Dareste's 
‘“* Memoire” in favor of the red color of the sea being in many in- 
stances owing to the presence of Perzdinea, or the white color, to 
the same animalcules. Suffice it to state that there are many. 

With the explanation of the red color then we have that of tke 
white, which is only seen at night, and appears to be produced by 
phosphorescence generated in the midst of the oil-globules, be- 
coming less and less powerful, probably as the Perdinium becomes 
redder and more nearly approaches to the fixed or protococcus form. 
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I do not of course allude here to the color of what is termed 
“‘ whale-water,’ or to the accumulation of any molluscous animals 
that can be seen with the naked eye, but exclusively to the color 
of water produced by animalcules which also must again be distin- 
guished from those that are feeding on them, for where the fornfer” 
abounds the latter are also sure to be present.—Here I have to 
express my regret that I allowed the red water under considera- 
tion to pass away before J thought of ascertaining if the Peridv- 
nium which colored it was also phosphorescent. 


Again, the yellow color may be produced by the chlorophyll 
passing into golden tint, when the oily appearance, so often 
noticed on the surface of the sea, might be produced; so also 
the green color may precede the change in to brown and red as 
stated in parts of the ‘“‘ Memoire” under reference, extracted from 
Parry and Scoresby’s journals. Scoresby, too, notices that the 
animalcule was “ paraboloidal,’ and he gives measurements 
equally small with those of a Peridinium. 


Of the brown color a word also is necessary. This, which pro- 
bably depends on the presence of a Perzdiniwm in the sea certainly 
does so on land, for I have had occular demonstration of it in a 
freshwater tank at Bombay, where, in the beginning of February 
1857, it not only turned the water quite brown, but imparted a 
smell and insipid taste to it, which almost rendered it undrinka- 
ble. Professor Allman has described the same phoenomenon, from 
equal evidence, in the ponds of the “ Phcenix Park,” Dublin 
(Trans. Microscope. Soc. London. v. iii. 1855): but the figure he 
gives of that Peridinium, though very like, is not the same as that 
of the species of Bombay. 


Nor should I omit to notice here the wruginous green color, 
which frequently occurs in our tanks from the presence chiefly of 
a little Algae called los-que, with which the acicular, fusiform 
Aphanizomenon Flos-que,{ Linn.) and curled up bead-like Monormia 
tntricata (Berk.) are plentifully mingled. This occurs so gene- 
_tally and so abundant, as frequently to render the water not only 
undrinkable, but to produce an intolerable stench through its pu- 
trefaction ; facts which we cannot help associating with the blood- 
red water of Egypt; and when we add to this the following pas- 
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sage from an eye-witness of similar occurrence at Porebunder on the 
coast of Khattywar, where red water is extremely common, viz, the 
color of the sea-water on Saturday evening last, the 27th October 
1849, was changed from its usual tint to a deep red, emitting a 
Tost foul smell ; the fish speedily were all destroyed, and were 
washed upon the beach in large quantites &c. &c. “ (Proceedings”’ 
Bombay, Geograph. Soc., lot. ct.) ; we cannot help ascribing this, 
independently of the conjecture of the narrator that it might be 
owing to some sub-marine eruption of mud &c,” to the process of 
oleaginous development and change of color abovementioned in 
some animalcule, most probably Peridiniwm ; and of realizing, at 
the same time, the (to me) previously incomprehensible Mosaic 
account of the plague of Egypt, given in the following verses :— 


** and all the waters that were in the river were turned into blood.” 


« And the fish that was in the river died; and the river stank, 
and the Egyptians could not drink of the water of the river; and 
there was blood throughout all the land of Egypt.”—/Hzodus 
Chap. VII, Vs. 20 and 21.) 
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land, eoeeevece ee eeeceenerece eoeee 

Dukhun—on a portion of, and on the Statistics of, by 
Col: Sykes... ARIS as 


Earthquakes in Southern India, by Dr. B. W. “Wright 
in Ganjamy +. cee tf C2 eeeoaereene 


8 128 


15 202 
5 121 


8,11 153,355 


12 171 


4 432 
4 432 


7,12 259,309 
5 404 
6,9 344,391 


1 104 
6 246 


APRIL—SEPT. 1859. | Scientific Intelligence. 161 


Vol. Page. 

Ganjam—see Earthquakes in. 
Geological Desiderata, by Lieut. Newbold,........ 11 245 
Gold Deposits of India, on the, by Mr. Burr,....... 12 0 
Goomsoor—Notes on Wodiaghur and the adjacent 

paris o1, by Derr Maxwells... 0.055. 00% yi 134 
Goomsoor—Duspullah and Boad Zemindaries, by 

apt. MiePHeesONs als wiGisas's ome sos eT 400 
Himalayas—on the Geological features of, by Dr. 

[5 A pu a SAS A a 11,12 323,151 


Sevalik Hills of the, and the fossil remains 
found in them, by Captain 

SOT Ey SRO eer Ae LS ORES 12 292 
on the remains of a fossil mon- 

key inthe, by Capt. Cautley 12 304 

Sevatherium, on the, by Dr. Buckland,... 5 401 


Hyderabad—See Basaltic District. 


Beder—on the Geological Position of the 
Laterite in the vicinity of, by 


Capt. Newbold,........ ST et 244 
Dowlatabad—on the Statistics of...... 15 481 
Gawilgesh range—on the fossil shells 

ih Tce iy near Dba 330 
Hingolee—Fossil remains near,....... 7 477 


Hyderabad and Nagpore—Notes expla- 
natory of a Geological collection made 
in the country between, by Dr. Mal- 
COGSOT a s elus seer es Nin ipinie)s, Bole ee 4 194 
Report on the Northern and Eastern 
Districts of, by Dr. Walker...., 15 182 
Pytun—on the Circar of, by Dr. Walker, 16 235 
Warrungul—on the Statistics of,...... 15 219 


India—on the advancement of Geological Science 
mu, by Captain Campbell... . ta iiuwseewnre 11 78 
Geological Desiderata connected with, by 
Copta Wewhold i cde iccses vee dace see) dL 245 
mem. ak. 0. 8, VOL. VI. N. 8. 
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India Southern—on the Granitic formation, and di- 
rection of the Mountains of, by 
‘ Capt.; Alara vcore venga. ss 13% 

Kalwa—on the hot Springs of, by Capt. Newbold,.. 

Kurnool—See Ceded Districts. 

Laterite, or Iron Clay formation of Southern India, 
with a description of the Rock as it 
occurs at the Red Hills near Madras,. 

Laterite formation—on the, by Dr. Clarke,......,. 


Madras—Geology of the country between Madras 
and the Neilgherries, via Salem and Ban- 
galore, by Dr. Benza,,, vee ken: 

Mahanaddy—on the hot Springs of, by Captain 

Newboldg,..1 Vt De. UN ie 

Malabar—Account of a Carboniferous Stratum at 

Beypoor near Calicut, by Capt. Newbold, 
Account of the Gold Mines in the Pro- 


WHS AB lyase ich eo lalae eee a ae ese is ee 


Malacca—Capt. Newbold’s Zoological and Botanical 


Catalooue Ol, 5 iticle ee inject ¥ x-nf veers th 

Tapia On thes)... 4.05. weieieiclas pega 

Malayan Peninsula—Sketch of the, by Capt. Newbold 
Mergui—Coal of..... ate iedarle lit a SANG, tao ba Basaran etek te 
Mineralogy—on an error in Dr. Thompson's, by Capt. 
Campbell, 0.3.00 2 eN% vk nee eee 
Mysore—Bangalore and other portions of—Geology 
of ry Dr.. Clarke, iu 5's. ere 


Bangalore—Geology of the Country be- 
tween Madras and the Neil- 
gherry Hills via Salem and 
Bangalore, by Dr. Benza,... 

Bangalore—Geology of, by Capt. Clarke... 

Coorg—-Climate of ....../ geld Bela 

List of Animals presented to the Auxiliary 

Royal Asiatic Society, by Capt. Newbold, 


13 


18 


11 


Mm tT On 


15 


Vol. Page. 


327 
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Mysore—Notes, chiefly Geologicalon Southern India, 
from the Banks of the Tumbudra to the 

Banks of the Cauvery, by Capt. Newbold, 

Notes illustrative of the Geology of Sou- 

thern India by Capt. Baird Smith,..... 


Nagpore—see Basaltic District. 


Neilgherry and Koondah Mountains—Geology, of by 
Dr. Benza, . 
Neilgherry Hills and Madras, via Bangalore and 
Salem, Geology of the Country be- 

tween, by Dr. Benza,.... 
on the Geology of the, by Dr. ia, 


NALD 00 Ca RS aR ST 

on Dr. Benza’s Nomenclature of cer- 

tain Minerals, in the. 2... ee ene 

Nellore, Copper Mines—Analysis of, by Mr. J. 
V0 2g a 


Northern Circars—Notes chiefly Geological during a 
tour through the, by Dr. Benza. 

on Dr. Benza's Nomenclature of 

certain Minerals in the....... 


Pennaur—on the River dunes on the banks of the 

Hogri and Pennaur, by Lieut. Newbold. 
Pondicherry—see Arcot, Southern Division. 

Regar, or black Cotton Soil—on the, by Lieut. 

Newbolds, 222. 

Salem—Geology of the Country between Madras 

and the Neilgherry Hills, via Bangalore 

Sle Dr iE 0a al ARENA A ag Rei ge 

Notes illustrative of the Geology of South- 

LR OREe Make dela Re. Ril ko cai ae aia 

on the Indian Iron and Steel, by Mr. Heath. 

District—Capt. Campbell on the......... 

Southern India—Geology of the country between 

Madras and the Neilgherry Hills, 

via Bangalore and Salem....... 


Pe 


15 


10 


10 


11 
11 


241 


440 


440 


309 


209 
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Vol. Page. 
Southern India—Geological Notes on the country 


from the Banks of the Tumbu- 

dra to those of the Cauvery, by 

Capt. Newboldiinn, soficgwibe.e a: 11 126 
Hyderabad and Nagpore.......... 4 194 
Neilgherry and Koondah Mountains 4 241 
Notes illustrative of, by Capt. Baird 


LT aad io sttinnciake lah cidjela:« (oldeniabelajans ateibe 315 

on the Laterite.of, by Dr. Cole... .4 100 

SMe OF WAGES 5.09010 co ai8: ace aise ote 4 1 

Southern Mahratta Country....... 4 185,452 

Syria—Sinai visit to, by Capt. Newbold.......... 14 47 


Tabasheer— Chemical Analysis of, by Dr. Thompson. 4 490 
Tinnevelly, Tuticorin—an attempt to form an Arte- 
Sia: WWGME EDN os caiols serous 15 167 


II. On an Extraordinary rise in the Kistna in July 1859. By 

W. Kwox, Ese., Collector of Masulipatam. 

(Communicated by Government.) 

I have the honor toreport for the information of the Board, 
that there was an extraordinary fresh of the Kistna towards 
the end of last month. 

The river rose from 22 feet 6 inches on the 22d to 28 feet 
3 inches on the 25th and thence gradually to 37 feet 4 inches on 
the 30th July ; which is one of the highest freshes on record ex- 
cepting that of 18538, which was 37 feet 105 inches. On the 4th 
instant, the fresh subsided to 30 feet 4 inches and is still subsiding. 

Two villages of the Bezoarah talook, not far from the town of 


Bezoarah, and lying betweenthe river’s edge and the embankment, — 


were surrounded by the freshes, which flowed 8 or 34 feet within 
the houses. The men and cattle were all saved in time by the 
prompt exertions of the Tahsildar. The country to the south of 
the annicuts was secure from the floods, in fact, the ryots in the 
Delta scarcely knew that there was a high fresh in the river. 


‘ 


——— eS ee ee 


APRIL—SEPT. 1859. | Scientific Intelligence. 165 


The flood swept over the whole talook of Deevi and breach- 
ed some of the tanks. But the majority of them have received and 
retained a full supply of water for this season. 

The river embankment was breached in two or three places 
in the Salapully estate, and flooded some of the Zemindars’ vil- 
lages. 

The freshes extended to the town of Masulipatam which was 
quite surrounded by them. 

I have not heard of any serious damages having been sus- 
tained any where, in consequence of the fresh. 


III. Account of an Earthquake wn Guntoor, July 1859. By J. 

W. B. Dyxzs, Esa., Officiating Collector of Guntoor. 

(Communicated by Government.) 

I have the honor to report for the information of Government, 
that the District of Guntoor was visited by an earthquake, dur- 
ing the course of last week. 

As far as is yet known, I am happy to state that no injury 
has been sustained, with the exception of the Travellers’ Bunga- 
low at Commalpaud,* the walls and arches of which have been 
cracked in several places. This Bungalow is situated in the Ta- 
look of Martoor about 40 miles South West of Guntoor, and in re- 
porting the circumstance, the Tahsildar of that Talook further 
states that on the Boggoola Hills in the neighbourhood of the 
Bungalow, in question, large stones had been rolled down into the 
plains, and that the shaking of the earth accompanied witha rum- 
bling noise had continued at the town of Martoor} at intervals dur- 
ing the whole of the 21st and 22nd Instant. 

The shock was also felt at Condaneed{ on the morning of the 
21st Instant, about 4.4.m. The shaking of the earth was accom- 
panied there also with a rumbling noise, but the earthquake did 


* Latitude 16° 2’ North, Longitude 80° East. 
+ Latitude 16° North, Longitude 80° 20’ East. 
{ Latitude 16° 15’ North, Longitude 80° 18’ Kast. 
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not last more than half an hour, and the only result was some old 
walls being thrown down. 

Condaneed is nearly due West of Guntoor,* where the shock 
was felt by myself, I was sleeping in an upper room, and was awoke 
by it. The shock, however, was not severe, and I had in fact for- 
gotten all about it, till the first report was received from the Tah- 
sildars. I regret that I did not make a note of the date, and as I 
have not heard of the shock having been felt here by others, I am 
unable to supply the wanting information from other sources; but 
it probably was the morning of the 21st Instant. 

From such reports as I have received as yet, I infer that the di- 
rection of the earthquake was North and South. 


PROCEEDINGS. 


At a Meeting of the Managing Committee of the Mapras Lits- 
RARY Socizry, and Auaxilhary of the Royal Asiatic Society, 
held at the Club House, on Thursday, the 14th April, 1859, 
at half past 6 o’clock P. M. 

PRESENT. 

The Hon. Walter Elliot, Esq., | H. Nelson, Esq. 
Chairman. G. F. Fullerton, Esq. 

Major W. T. Wilson. H. F. Cleghorn, Esq., m. D. 

E. Maltby, Esq. W. C. Maclean, Esq., mu. p. 

J. T. Wheeler, Esq. W. Huddleston, Esq., Secretary. 
The Secretary laid before the Meeting the usual Monthly State- 

ment of the Society’s Funds, prepared up to 14th Instant. 
Resolved, that the foregoing Statement is satisfactory and be 

passed. 
Read letters from the Hon’ble Sir H. Davison, Kt. and Sir P. 

Grant, K. c. B., accepting the office of Vice-President. 

Ordered to be recorded. 
Read letter from the Private Secretary to the Governor convey- 
ing Sir C. Trevelyan’s acceptance of the Office of Patron of the 

Society, and offering from him to the Society a Pali Manuscript. 


* Latitude 16° 18’ North, Longitude 80° 30’ Kast. 
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It consists of 63 double Cadjans inscribed on two sides of each 
pair, in the Burmese character, and ornamented with Mythological 
figures executed with the style employed in writing. The Manu- 
script was obtained in Burmah, by Colonel Trevor of the Madras 
Horse Artillery and given by him to Sir Charles Trevelyan. 


Resolved, that the best thanks of the Meeting be offered to Sir 
Charles Trevelyan for his present of the Manuscript, which the 
Committee will endeavour to have examined with a view of as- 
certaining the nature of its contents translated in full, or abstract. 

Read letter, communicated by Sir C. Trevelyan, from Captain 
Playfair of the Madras Artillery, Assistant to the Political Agent 
stationed at Aden, forwarding a Photograph of an ancient Hebrew 
Inscription lately discovered in digging the foundation for the new 
Barracks at Front Bay, with a fair copy, Glossary and Translation, 
as obtained from a German Jew on the spot. 

The interest turns on the date of the inscription which appears 
to be an epitaph, and according to the translation given and inter- 
pretation placed on it by Captain Playfair would testify to the 
presence of Jewish Residents at that Port some 2000 years ago. 


Resolved, that the best thanks of the Committee be offered to 
Sir C. Trevelyan for this interesting communication and that mea- 
sures be taken to obtain a second and independant reading and 
translation of the inscription, and that the letter with both copies 
of the inscription and such elucidation of its contents as may be 
obtained be eventually made over to the Journal Sub-Committee 
for publication. 

The President laid before the Meeting a set of copper plates re- 
cording a grant by a local chief of the Chola family amongst whose 
titles occurs that of ‘ Lord of Nandadurga.”’ This fact is of some 
value in a historical point of view as confirming a very generally 
asserted statement, but which has often been doubted, that the 
Western boundary of Tondamandalam extended to Nandidrug. 
The fact of a chief of Chola race being designated by the title of 
Lord of that place goes far to establish the accuracy of the ancient 
tradition. 

The grant differs from all those of similar description hitherto 
observed in the circumstance of the edges of the copper plates 
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being bound with a brass edging. The plates which are six in 
number are united by a ring bearing a seal with the symbol of a 
battle axe accompanied by the sun and moon. 

The language is Sanscrit with a mixture of Tamil in the Gran- 
donic character. Unfortunately the only date is that of the Cycle 
year. Mr. Elliot is of opinion that it may be assigned to 
the twelfth or thirteenth century between the decadence of the 
Chola and the rise of the Bijanagar dynasty. 

Resolved, that the thanks of the Committee be offered to the 
President for this interesting communication. 


Ata Meeting of the Managing Committee of the Mapras LitE- 
RARY Society and Auxiliary of the Royal Asiatic Society, held 
at the Club House on Thursday the 12th May 1859, at half past 
6 o'clock P. M. 

PRESENT. 

The Hon. Walter Elliot, Esq., | G. F. Fullerton, Esq. 
Chairman. H. Nelson, Esq. 

K. Maltby, Esq. J. D. Mayne, Esq. 

W.C. Maclean, Esq., mM. D. J. T. Wheeler, Esq. 

H. B. Montgomery, Esq., M. D. | W. Hudleston, Esq., Secretary. 

Captain G. Winscom, 

The Secretary laid before the Meeting the usual Monthly State- 
ment of the Society’s Funds, prepared up to the 12th Instant. 

Resolved, that the above Statement is satisfactory and be passed. 

Resolved, that application be made to Government for a further 
advance towards defraying the cost of the Casts of Heads ordered 
from the Messrs. Schlagintweit, with reference to Extract Minutes 
of Consultation, dated 3rd May 1859, communicating to the So- 
ciety a letter announcing despatch of a further portion. 

Resolved, that the Third Series of Annals of Natural History be 
taken in regularly as issued, and that a Second hand Copy of the 
Second Series at half price be obtained if possible. 

Resolved, that a Second hand Copy of Vol. 9, of DeCandollés 
Prodromus Regni Vegetabilis be ordered. 
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The Secretary submitted to the Committee a letter addressed to 
him by Captain Obbard, complaining of the want of light litera- 
ture in the periodical supplies of books, &c. 


Resolved, that Captain Obbard be invited to at ina List of 
Books which he wishes to be ordered. 


The Secretary submits to the Meeting Messrs. Schlagintweit’s 
Circular Letter regarding the fate of their brother Adolphe com- 
municated by the Honorable Mr. Elliot. 


Resolved, that the thanks of the Meeting be offered to the Pre- 
sident for this Communication. 


Read Report from the Sub Committee on Mr. Bayley’s proposal 
for an uniform mode of transliterating Oriental words in Roman 
characters. 


Referred to the Sub Committee of Papers, who are requested to 
meet this day fortnight to discuss these and other papers for the 
Journal. 


Read also a Paper communicated by Sir C. Trevelyan for publi- 
cation in the Journal, being Dr. Caldwell’s letter to him on the pro- 
posal for publishing works in the Oriental languages but in Roman 
characters. 


See idee Resolution. 


Resolved, that an interchange of publications be made with the 
Editors of the Atlanté’s, and that the Society’s Journal, from the 


commencement of the new Series be forwarded to those gentlemen. 


Resolved, that Messrs. Allen and Co. be directed to forward the 
Annual “ Register” as published, and that the Volumes, from the 
35th be completed as opportunity offers, at not more than half 
price. 


VOL. xx. 0. s. Vor. VI. N. 5. 


170 Proceedings. [No. 9, NEW SERIES. 


At a Meeting of the Managing Commuttee of the Mapras LirE- 
RARY Socrrty, and Auailhary of the Royal Asiatic Society, 
held at the Club House, on Thursday, the 9th June 1859, at 
6 o'clock Pp. M. 


PRESENT. 
The Hon. Walter Elliot, Esq., | J. T. Wheeler, Esq. 
Charman. W. Hudleston, Esq., Secretary. 


G. F. Fullerton, Esq. 

The Secretary laid before the Meeting the usual Monthly State- 
ment of the Society’s Funds prepared up to the 9th June 1859. 

Resolved, that the above Statement is satisfactory and be passed. 

On the recommendation of the Honorable the President. 

Resolved, that Dr. Roust, Principal of the College of st. Augus- 
tine, Canterbury, and Messrs. Hermann and Robert Schlagin- 
tweit of Berlin, be elected Corresponding Members of the Society. 

Mr. Elliot read extract of a letter from Dr. Jameson, Saperin- 
tendent of Botanical Gardens at Saharunpore, giving an account 
of the progress of the culture of Tea in the Himalayas. Dr. Jame- 
son states, that ‘** Tea Cultivation in the North West Provinces 
and Kohistan of the Punjab is now a great fact, and must now 
proceed with vigor r, as numbers of Natives have commenced this 
cultivation, and in a letter received a few days ago from Sir G. 
Clerk, who takes great interest in its progress, he states that the 
Home Governnent intend to give it their utmost support, this 
season the out-turn will be lbs. 100,000 of tea, and in addition I 
have planted upwards of five millions of seedling plants within 
the last 8 months; to private parties I have also given this season 
upwards of 14 millions of plants and 100,000 lbs. of seeds. Ina 
few years, therefore, I doubt not that the teas of the N. W. Pro- 
vinces will be exported in vast quantity and form an important 
export trade, and ere long become one of the staples of this part 
of India.” 

Resolved, that ‘‘ Memoirs of Cochin and Travancore” by Colo- 
nel Horsley, and a “ series of Meteorological Observations taken 
at Allepy by Captain Crawford, from 23d April to 6th May last,” 


communicated by the Honorable the President, be transferred to | 


the Sub Committee on Papers, together with ‘“‘ Notes on various 
subjects” by Lieut. H. P. Hawkes similarly communicated. 


q 
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At a Meeting of the Managing Committee of the Mapras Litr- 
RARY Society, and Auaihary of the Royal Asiatic Society, 
held at the Club House, on Thursday, the 14th July 1859, at 
half-past 6 o'clock BP. M. 


PRESENT. 
The Hon. Walter Elliot, Esq., ; G. F. Fullerton, Esq. 
Chairman. W. Hudleston, Esq., Secretary. 


Major W. J. Wilson. 


The Secretary laid before the Meeting the usual Monthly State- 
ment of the Society’s Funds prepared up to the 14th July 1859. 

Resolved, that the above Statement is satisfactory and be passed. 

Read letter from Monsieur Haidinger, Director of the Imperial 
Geological Institute of Vienna. 

Resolved, that Monsieur Haidinger be referred to the Secretary’s 
letter of 8th February, 1858, from which he will observe that the 
Numbers of the Journal were sent to Dr. Hochstitter on board 
the Frigate “‘ Novara.” 

Read letter from the Director of the Society of Arts and Sciences 
of Batavia. 

Resolved, that a set of the new Series of the Journal be for- 
warded to the Batavian Society, and that they be informed that 
the Old Series is incomplete and out of print. 

_ The Secretary submits to the Meeting the following contribu- 
tions to the Library presented by Sir C. E. Trevelyan. 

A Classified List of Books in store in the Book Office, Exami- 
ners Department, East India House. 

A Catalogue of Arabic, Persian and Hindistany Manuscripts of 
the Libraries of the King of Oudh. 

Discours de Monsieur Garcin de Tassy, Membre de L’Institute. 

Resolved, that the thanks of the Committee be offered to Sir 
C. E. Trevelyan. 

The Secretary also submitted to the Meeting the following con- 
tributions to the Library, presented by T. Oldham, Esq., Superin- 
tendent of the Geological Survey of India. 

Annual Report of the Superintendent of the Geological Survey 
of India for 1858-59, volume II. part I. of their published Me- 
moirs. 
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Resolved, that the thanks of the Committee be offered to Mr. 
Oldham. 


The Honorable Mr. Elliot read extract from letter from Mr. H. 
Blanford, of the Geological Survey, communicating the discovery 
of the Remains of a gigantic Fossil Saurian in the Trichinopoly 
District. 


These consist of a tooth and some bones of what appears to be 
a Megalosaurus, and judging from their position in the group of 
the Trichinopoly cretaceous rocks, the relations of which have not 
yet been fully worked out, these remains of that gigantic carnivo- 
rous sea lizard appear to be much more recent than any that have 
been discovered in Europe, where it does not occur beyond the 
Wealden. 


At a Meeting of the Managing Committee of the Mapras LITERARY 
Socrrery and Ausiliary of the Royal Asiatic Society, held at the 
Club House on Thursday, the 11th August 1859, at half past 6 
o’ clock, P. M. 


PRESENT. 
The Hon. Walter Elliot, Esq., ; Major W. J. Wilson, 
Chairman. J. T. Wheeler, Esq. 
G. F. Fullerton, Esq. W. Hudleston, Esq. Secretary. 


The Secretary laid before the Meeting the usual Monthly State- 
ment of the Soeciety’s Funds prepared up to 11th August 1859. 

Resolved, that the above Statement is satisfactory and be passed. 

Read Letter from Dr. Mackay, Honorary Secretary of the Neil- 
gherry Public Library, soliciting public aid, and forwarding a List 
of Contributions. 

Resolved, that a set of the new Series of the Journal from the 
commencement, and further numbers be regularly forwarded for 
the use of the Neilgherry Library, to which the Society will render 
all the aid intheir power, and that this Resolution be communicated 
to the Honorary Secretary. 
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At a Meeting of the Managing Committee of the Mapras Lire- 
RARY Society, and Auxiliary of the Royal Asiatic Society, 
held at the Club House, on Thursday, the 8th September 1859, 
at half-past 6 o'clock Pp. M. 


PRESENT. 


H. B. Montgomery, Esq. 
G. F. Fullerton, Esq. 
W. Hudleston, Esq., Secretary. 


The Secretary laid before the Meeting the usual Monthly State- 
ment of the Society’s Funds prepared up to the 7th Sept. 1859. 

Resolved, that the above Statement is satisfactory and be passed. 

Read Extract from the Proceedings of the Madras Government, 
dated 29th August 1859, forwarding Lieut. Vertue’s Report on 
the Jeypore Passes.* 

Resolved, that the Proceedings and Report be transferred to the 
Sub Committee on Papers for publication in the Journal. 

Read letter from General Cullen relative to the ancient inscrip- 
tions of the Syric Christians and Jews of Malabar. 

Resolved, that the thanks of the Society be offered to General 
Cullen, and that the Papers be transferred to the Sub Committee 
on Papers for publication in the Journal. 

Read letter from N. B. Acworth, Esq., to the Honorable Mr. 
Elliot, on a piece of Rock Salt from near Kircumbady. 

Resolved, that copy of Mr. Acworth’s letter be submitted to the 
Chief Secretary to Government with a view of obtaining further 
information on the subject. 

Read Letter from Dr. Mackay, Honorary Secretary to the Neil- 
gherry Public Library, returning thanks for Seven Numbers of the 
new Series of the Society’s Journal presented to the Library. 

Read Letter from the Editor ofthe “Indian Lancet’ presenting 
No. 1, Vol. 1 of that publication to the Society. 

Resolved, that the receipt of the above publication be acknow- 
ledged with the thanks of the Society, 

Read Letter from Captain H. Crawford forwarding Register of 
Meteorological Observations on Travancore. 


* Will appear in our next No.—Ep, M.L,S. J. 
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Resolved, that Captain Crawford’s Letter be acknowledged with 
the thanks of the Society, and that the Observations be transferred 
to the Sub-Committee on Papers for publication in the Journal. 


PHOTOGRAPHIC SocrEty. 


At a Meeting of the PuorocrapPuic Society, held at the School 
of Arts on the 7th April 1859. 


PRESENT. 
Col. Hamilton, in the Chair. Lieut. Mitchell. 
Col. McCally, Lieut. Cole. 
W. E. Underwood, Esq. ' | Dr. Scott. 


Arrangements were made for the approaching Exhibition which 
opens on the first Thursday of next month. The Council take the 
present opportunity of reminding up-country Members and other 
Photographers of this, and hope the contributions to the Exhibi- 
tion may be both numerous and liberal. They ought to reach the 
Honorary Secretary before the end of the present month, and if 
possible, should be mounted on Card board. 


It was also decided that the prints for distribution to Members 
for the year 1858-59, should comprise two negatives kindly placed 
at the disposal of the Society by Captain Tripe, and as it was 
thought desirable to issue to Members one good European photo- 
graph to show the progress of the Art at home, it was decided that 
steps be taken by the Council to secure for this purpose the beau- 
tiful copy by Bingham of Airy Sheffer’s famous picture of Faust 
and Margueritte. As this however will entail a considerable out- 
lay, the Council will not be able to give off more than four pictures 
for this year viz., the three above mentioned, and as they hope to 
receive a negative of the late Chief Justice Sir C. Rawlinson who 
has kindly promised to sit for one in London, the portrait of that 
gentleman will be the fourth. 
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At the Meeting of the PHotoerapuic Society held on the 5th 
May 1859. 
PRESENT. 
Lieut. Mitchell in the Chair. Mr. Nicholas. 
Col. Me’Cally. Dr. Cleghorn. 
Col. Hamilton. Col. Congdon. 
Lieut. Cole. Dr. Pearl. 
Dr. Duff. Dr. Scott. 
The Photographs which have been already received for this year’s 


Exhibition were laid on the table, consisting of several excelent 
contributions from different parts of the Presidency, as also avery 
fine one from Calcutta. Besides the above, the Secretary mention- 
ed that several more were still expected. A Committee was ap- 
pointed to arrange the pictures, and it was resolved that the Ex- 
hibition should be opened on Thursday the 12th inst., at 5 P. M., 
to Members of the Society, and to the public from the following 
morning, at the School of Arts. 

As the general impression of the Meeting was that the Exhibi- 
tion would prove to be avery good one, the Council hope that 
there will be a large attendance on the occasion of its being 
opened. 


RepoRT oF THE COMMITTEE APPOINTED TO ADJUDICATE THE 
PHotTocRaPHIC Sociztry’s MEDALs. 


The following is the Report of the Committee appointed 
to Adjudicate Prizes on the Annual Exhibition of the Pho- 
tographic Society which opened on the 12th May. 


The Madras Photographic Society’s Exhibition for 1859 differed 
considerably from that of last year in more respects than one, con- 
trasting favorably with it more especially as regards the number 
and quality of the contributions of Indian Photographers. The chief 
attraction in the Exhibition of last year, consisted principally in the 
beautiful collection of European photographs contributed for the 
most part by one or two members, whereas in that of this year the 
greater part of the works exhibited were executed in India, and 
chiefly in our own Presidency, there being only a few very fine 
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prints of LeGray, Fenton, Bisson freres, and Bingham, the pro- 
perty of the Society, and procured for the purpose of showing the 
present state of the Art at home. 


It was also gratifying to observe that the Exhibition of this year 
excited a much greater degree of general interest than any which 
has yet taken place in Madras, and during the month it remained - 
open to the public was visited by all classes of the community both 
European and Native especially on Saturdays afternoon, when the 
Band of the 2nd Regt. was in attendance by the kind permission of 
the Officers of that Corps. 


Many circumstances conspire in this country to render the pur- 
suit of Photographic Art more difficult and less satisfactory than 
in the more temperate climate of Europe. The intense heat, light, 
and frequently too in some parts of the country, an atmosphere over- 
loaded with moisture, form formidable obstacles to the operations of 
the Photographer in the Tropics. The utmost an amateur can gene- 
rally accomplish here is to obtain such a picture as the process he 
may employ affords, for few can give the time, had they even the in- 
clination to make experiments, and it can hardly be expected under 
such circumstances, that much original observation and researches 
in this delightful Scientific Art should be developed. Should Col- 
lodion be the process he selects ; the Indian Photographer very soon 
discovers the treacherous nature of the material to which he has to 
trust, how rapidly it becomes deteriorated in a temperature of 90% 
Fahrenheit, and frequently how uncertain it becomes from day to 
day as regards the length of exposure required to take a picture 
whether portrait or landscape. Many kinds of Collodion which are 
found to answer the purpose perfectly at home prove even on their 
first arrival in India to be in an unsatisfactory state and decompose 
so rapidly when iodized as to be next thing to useless. On this ac- 
count the only resource the Photographer has: is to make his own 
Collodion on the spot from fresh materials, which latter also he 
finds that in order to ensure success he has himself to prepare, as 
both Alcohol and Ether as well as gun cotton are too frequently 
found even when prepared with the greatest care in England to be 
acid and decomposed, and otherwise unfit for use, on reaching this 
country. 
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It is satisfactory however to be able to announce that some Col- 
lodion has recently been received in Madras which gives a fair 
promise of better things. We allude to Thomas’ new Negative Col- 
lodion which is well spoken of by those who have tried it, as retain- 
ing its keeping properties, as well as sensitiveness for a much longer 
time than any which has as yet found its way to this country. Thus 
much may be said for Collodion in India, but even those operators 
who are content to pursue the less uncertain but more troublesome 
paper processes have their difficulties also to contend with, especi- 
ally when they come to print from their finished wax negatives. 
The intense heat of the sun melts the wax, and the prints are too 
frequently found to be spotted and spoilt with this material, the 
defect in some cases only being discovered after they have been 
toned and fixed, though, generally speaking, it can be detected on 
their removal from the pressure frame. 

Considering the difficulties and inconveniences attending photo- 
graphic operations in India which we have above enumerated, it is 
a subject for congratulation to members of the Society that their 
Exhibition of this year proved to be so successful as it was. Besides 
the numerous contributions from the Madras Presidency, we were 
likewise much indebted to the Calcutta Photographic Society for 
several excellent productions contributed by its members, and it 
cannot but be much regretted that none were this year received from 
the other sister Presidency, especially as we well know from the 
Bombay Amateur Photographic Album, that that Presidency is far 
from being deficient in zealous and successful prosecutors of the 
Art. 

The medals offered by the Society for the best contributions 
were awarded as follows :— | 


Gold Medal. 


For the best collection of views and landscapes, open to all 
amateur Members of the Society, to Captain Girdlestone, 11th 
Regiment N. I. 


Silver Medal. 
For the best collection of views and landscapes, open to all 
Members of the Society, to Captain Tripe. 
N. B.—This medal having been replaced at the disposal of the 
WOte XX, 0. 8, VOL. VI. N. 5b. 
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Society by Captain Tripe for reasons given by him in a letter, 

dated 8th August, appended to this Report, was afterwards award- 

ed to Mr. Butcher, of Palhally, as the next successful competitor 
Silver Medal. 


For the best collection of views and landscapes, open to all 
Photographers, to Mr. Williamson, of Calcutta. 


Silver Medal. 


For the best collection of portraits, open to all Photographers, 
to Lieutenant H. Macdonald, 35th N. I. 


In addition to the above, the Committee recommended that spe- 
cial medals should be awarded to Lieut. Mitchell for Micro-photo- 
graphs, and to W. Pearl, Esq., for Stereographs. 


We must now proceed to enumerate the different contributions 
in detail, and endeavour to give some idea to up-country Members 
of the extent and nature of the Exhibition. In doing so, some 
apology is due for the length of time which has been allowed to 
elapse between the Exhibition and the appearance of this report, 
but it must be borne in mind that there are few gentlemen at the 
Presidency who are at all qualified to draw up a report of this 
nature, and these have all other and more important duties to at- 
tend to, it is therefore a matter of no small difficulty to find per- 
sons willing to undertake such a task, and who find themselves by 
reason of their occupations at liberty to do so. Thesame apology 
must also be advanced for any deficiencies which may be observed 
in the report, and for which it is hoped due allowance will be 
made. 

Captain Girdlestone’s contribution consisted of 13 views taken 
in and around Cannanore by the ordinary Collodion process. These 
were pleasing pictures and were considered by the Committee to 
be superior as regards manipulation and printing to those of any 
other amateur Member of the Society, and coming under the con- 
ditions laid down in the Council’s Circular as being eligible for 
the gold medal, 2. e., “ for the best contribution of not less than 6 
pictures,’ the medal was awarded to this collection. 


In Captain Girdlestone’s pictures the half tones are well pre- 
served, the focussing at the same time being sharp and clear, and 
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the tone of a pleasing dark color, without being too black. The 
skies were well preserved, being clear and without any tinge of 
yellow. The pictures remained unchanged after their receipt, 
and gave no indication of fading up to the close of the Exhibition. 
They were with one or two exceptions printed on plain unalbu- 
menized paper, the best being the Fort Ditch Cannanore, which 
is an admirable and characteristic picture as are also the Juma 
Musjid, a Moplah Musjid, Tier Sawmy houses, and a Sketch, 
Cannanore. Captain Girdlestone was it appears a pupil of Mr. 
Hardwick, of King’s College, London, and has evidently profited 
greatly from the instruction of his able Master. 

Captain Tripe’s contribution consisted of 50 large views taken 
in the neighbourhood of Madura, Trichinopoly and Tanjore. As 
a collection this was undoubtedly the best in the Exhibition, and 
the Committee regret much they were precluded from awarding to 
it the gold medal, as Captain Tripe being the Photographer to 
Government could not be looked upon as an Amateur Member of 
the Society ; they had much pleasure, however, in awarding him 
the silver medal which is open to all Members of the Society. But 
this even Captain Tripe as already mentioned declined to accept 
from the honorable feelings expressed by him in his letter to 
the Secretary herewith appended. Captain Tripe’s prints are 
for the most part from Wax-paper Negatives, four only being 
from dry Collodion Negatives. They illustrate admirably the 
architecture of the Hindoo Temples and Palaces of Southern 
India, and in particular the Madura and Tanjore series comprise 
in this respect all that is most worthy of record in those cities. 
The interior of that part of the Madura Palace which is now used 
as the Session Court Room is an excellent picture and is a very 
good specimen of the dry Collodion, which process has not as yet 
been much employed in this part of India, but which promises to 
surpass in many respects the wax paper process especially in be- 
ing better than that process for taking views of interiors giving the 
clear and sharp definition of Collodion, and at the same time per- 
mitting any necessary amount of exposure. In interiors where 
there is a deficiency of light, an exposure of several hours may be 
given without any damage to the plate. Another good specimen 
of an interior taken by this process is that marked in the Cata- 
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logue No. 21. The Central Nave of Trimul Naick’s Choultry look- 
ing east, No. 26 and 27, are also examples of this process, being in- 
terior views in the Great Pagoda of Madura. The only other 
views of interiors in this collection are Nos. 22, 23, 24, 28 and 30 
of the Catalogue. These are marked as taken by the wax-paper 
process, and bear comparison with the dry Collodion pictures of 
Interiors, but the superiority of definition given by Collodion is 
very visible when placed side by side with them. Nos. 1, 6, 35, 49 
and 50 are good examples of Photographs of Trees especially the 
two former, No. 35 is an admirable picture giving an excellent like- 
ness of an Umbrella Tree at Trivium. This tree forms an excep- 
tion to the generality of trees in a photographic point of view, in- 
asmuch as it is so rigid and consequently a good subject for pho- 
tography which cannot be said of most trees which are so readily 
blown about by the wind, rendering it extremely difficult to obtain 
any thing like a good portrait of them, except in the most perfect 
calm,a rare atmospherical condition even in this latitude. Another 
interesting natural object in the Collection is No. 16, the Elephant 
Rock, near Madura, and is certainly one of the best photographs in 
the Exhibition. The configuration of this rock, named from its 
resemblance in shape to an Elephant, is admirably delineated, and 
forms a very striking object to the eye. The most remarkable in 
the way of architectural subjects are the view of the great Pagoda 
of Tanjore, and of the Palace in the Tanjore Fort. These are all 
excellent pictures, being clear and sharp in the minutest details, 
and in short giving such an idea of the original as photography 
alone can give. The value of this art is undoubtedly here well 
illustrated, as views of the most elaborate carving are so accu- 
rately copied at once, ina comparatively short operation and which 
could in no other way be obtained even with the labor of weeks, 
months, or even years in some cases. Before leaving the consi- 
deration of this excellent collection, we must not omit to notice the 
view of Trichinopoly Rock. It is taken from the west, looking 
through a gap in the Fort wall, and is an accurate representation 
of this far-famed object. ; 

Mr. A. Williamson of Calcutta exhibits 26 pictures, 18 being 
views in the neighbourhood of the City of Palaces, and interesting 
groups of native figures, the remainder being single portraits. The 


. 
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former are surpassed by nothing in the Exhibition either as re- 
gards manipulation or printing ; indeed they might bear compari- 
son with the best European Photograhs of the day. The tone of 
these prints is truly admirable, and they almost rival even the finest 
engravings. ‘This artist especially excels in the delineation of Vil- 
lage Scenes. Those of Kidderpore and Hourah indeed leave nothing 
to be desired. The accurate and equal focussing of the whole 
of his pictures up to the very margin, and the admirable distinct- 
ness with which the most minute objects are pourtrayed, speak well 
for the excellent quality of his Lens, and for the process (Collo- 
_ dion) by which these exquisite Photographs have been produced. 
They certainly surpass in this respect any wax-paper prints we 
have ever seen. The Silver Medal for landscapes open to all pho- 
tographers has been awarded to this collection. 


The Silver Medal for Portraits open to all photographers was 
awarded to Lieut. Herbert Macdonald, 35th Regt., his being the 
best contribution of portraits to the Exhibition. Three other gen- 
tlemen Mr. Williamson, Mr. Minchin and Mr. Lafond exhibited 
portraits, the foremost of whom Mr. Williamson of Calcutta, exhi- 
bits 9 of very large size. One of them, a Gentleman ina Highland 
costume, is an admirable picture, and perhaps the best in the Exhi- 
bition, the pose and focussing as well as printing of this picture is 
excellent, and it would be difficult to find a better photograph of 
the kind; asa whole however Mr. Macdonald’s collection was con- 
sidered to surpass Mr. Williamson’s. They are all of small size, 
but very accurately focussea, and well printed, the gradation of 
tone being remarkably good. 


Dr. Pearl exhibits 20 Stereographs taken principally in and 
about Trichinopoly. These are very meritorious and many of 
them most interesting and characteristic of the locality, 10 are 
views of the Palace of Trichinopoly, giving an excellent idea of its 
present state. There are also two Mussulman Tombs, and a Chut- 
trum near Madura. The Byragee (No. 2) is excellent, as also the 
group of Native women with chatties (No. 15). But perhaps the 
best and most striking picture of this collection is the view of the 
Pulney Falls, the stereoscopic effect of which is admirable. The 
Committee recommended a special medal for this collection. 
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Lieut. Mitchell exhibits 18 Micro-photographs, and at the re- 
quest of the President, has given the following description of them. 

No. 1.—The Parasite of a Goose. This is a member of the 
order ‘“‘ Anoplura” to which belongs the common louse; it is thus 
characterized. 

“ Feet six; wings none; parasitic, and not undergoing meta- 
morphosis ; eyes two, simple, or none. 

“ The order is divided into two sub-orders, the first termed 
Haustellata, has a mouth with a tubular very short haustellum. 

The second sub-order has a mandibulate mouth placed under- 
neath the head, there are five joints in the antenne, and a double 
claw to each foot in the Genus Philopterus, to which we believe 
the subject of our Photograph belongs. 

Nos. 2 and 8.—Represent the proboscis of the Blow-fly. The 
two fleshy lobes of which are kept in a state of expansion, at the 
will of the insect, by means of the beautiful series of tubes seen 
in the Photograph and termed modified trachea, this is a very 
beautiful object for the microscope, and may be very well seen 
with a good objective of 1 inch focus, but higher powers are re- 
quired to display the ultimate structure of the tracheal tubes. 

No. 3.—The parasite of the common domestic Fowl. 

This is an acarus and belongs to the same genus as the cheese 
mite. It has eight legs, each of which terminates in a double 
claw and has an acetabulum or sucker. The head is said to be 
furnished* with two large mandibles, these consist of a soft re- 
tractile basal joint, and a second dilated non-retractile joint resem- 
bling the fixed claw of a Lobster, and a moveable piece working 
against the latter, the two last pieces are toothed where in contact 
with each other; these mandibles can be advanced either sepa- 
rately or together, and can be separated or approximated.” 

No. 4.—A Butterfly’s scale. This is a representation of one of 
the minute particles of dust that adheres to the fingers when a 
Butterfly is caught. The wing of a Butterfly consists of a deli- 
cate framework of nervures or veins, enclosed between two trans- 
parent membranes of great tenuity. To these membranes the 
scales are attached by the small pedicle or stalk, which fits into a 


* Micro-graphical Dictionary. 


4 
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cup-shaped depression. They are arranged in rows, but the 
scales composing the row are not uniformly placed. In some 
Butterflies, each scale overlaps its neighbour by nearly half of its 
width, like the petals of many flowers. In others the scales are 
placed side by side without overlapping, but the points of junc- 
ture in one row are made to fall upon the middle of the scales of 
the row beneath. But in either case the several rows overlap each 
other as slates are made to do on a roof. 


A well selected Butterfly’s wing is a surpassingly beautiful ob- 
ject when viewed with a moderate power by reflected light, and 
never fails to call forth the admiration of the beholder. The 
scales have long been favorite objects with the Microscopist, and 
the resolution of the ultimate structure of some of them is still 
among the most difficult feats, the microscope is called upon to 
assist in. In structure they very much resemble the wing, con- 
sisting of an exceedingly delicate framework, and two (some say 
three) membranes. The scale represented by the photograph is 
from a small species of Thecla, which are many of them beauti- 
fully marked, and may be found in great numbers in the cold sea- 
son of the year. They fly low, and are easily captured in the 
morning before sunrise, at which hour they will be found on grass 
or low shrubs. 


When this scale is examined with a sufficiently high power 
(from 1,500 to 2,000 diameters) it very much resembles an old 
fashioned window, the delicate framework enclosing a number of 
hexagonal areole, the two opposite sides which form the trans- 
verse strize of the scale, being much longer than the other four 
sides of the hexagon. 


To those who have not seen the minute works of the Creator, as 
displayed by the beautiful microscopes of the present day ; it must 
seem like jesting to talk of the framework of an atom, the sur- 
face of which measures only 55.4;,th of a superficial inch, and 
which is quite invisible to unassisted vision, there is, however, 
sufficient indication in the photograph of its existence, although 
the power used was only equal to 520 diameters. But these mi- 
nute hexagonal spaces admit of accurate measurement with a 
screw Micrometer, and I find that it would require 311, 681, 510 
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of them to cover one square inch, and that there are about 3,000 
of them in one scale. 

No. 5.—Is a scale of a slightly different form from. the same 
wing, but magnified 820 diameters. 


No. 6.—Is a scale from a small species of Polyommatus usually 
found in the same season and locality as the Thecla, scales of this 
form are by no means common, and so far as I know, are confined 
to the Polyommati. | 

No. 7.—The Parasite of a Tutkey, though of a very different 
form belongs to the same order as No. 1. | 


No. 9.—The house Flea, Pulex irritans, is well known all over 
the world. Who has not read of trained fleas drawing Ivory car- 
riages in golden harness: or of the enormous leaps they take, 
equal to 200 times their own length, and which large figure I be- 
lieve understates the fact. Of the trophi or parts of the mouth hows 
ever less is known, as they cannot be seen without the Microscope. 
*The mandibles are two elongated and flattened sete, witha central 
rib, and with the fedges finely serrated; these with the lingua 
which is of equal length but more slender, are united in the mid- 
dle of the mouth to form an instrument which from analogy with 
the mouth of the suctorial Hemiptera is probably employed in 
puncturing the flesh. At rest these organs are defended by the 
labial palpi which unitedly form a tubular hanstellum. The 
maxille are small, lamelliform, sub triangular appendages at the 
sides of the mouth, and the maxillary palpi arise from their base 
atthe anterior emarginate extremity of the head.” Such is the 
mouth of the Flea. There are few I fancy who have not at some 
time or other experienced how well it performs its work. 


No. 10.—Represents a part of the mouth of a Wasp, the mandi- 
bles and head having been removed for convenience in mounting. 
The broad blade like organs are the maxille. The subjoined or- 
gans are the maxillary palpi, that with only four joints is one of 
the labial palpi, the other being out of sight, the central portion 


*Westwood. 
+ Note— Westwood has overlooked the teeth on the surfaces of these 
pieces, of which there is one, if not two, rows on each side of the central 
rib, ‘The teeth appear raised like those of a rasp. 
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covered with fine hairs is the ligula, and the two delicate pieces in- 
serted upon its base are the paraglossz. 


No. 11.—Is part of the wing of a Musquito. The nervures have 
delicate scales attached to them on both sides of the wing, in addi- 
tion to which there is a beautiful fringe of larger scales all round 
the margin. The smaller scales as well as those from the body of 
the musquito were used as test objects. They require a good 
glass to show them properly. 


No. 12.—Is the mouth of the Larva of the Ant-lion known to 
young people in India, as the Koolinary. This insect makes a 
small pit in the form of an inverted cone, in the bottom of which it 
sits waiting to seize any unfortunate ant or other insect that may 
fall over the hedge of the pit. But should its victim attempt to 
escape, the ant-lion immediately begins to jerk out the sand from 
the bottom of the pit, which not only makes it deeper but increases 
the steepness of the sides, and the escaping insect is probably hit 
and brought down again. 


The Larva bears no resemblance to the perfect insect, which is 


very beautiful, and resembles the Dragon flies. 

No. 13.—Is a scale from the wing of the Morpho menelaus, a 
beautiful American Butterfly. It has been long used as a test 
object. The photograph shows the appearance of the scale when 
damp has penetrated between the slide and the thin glass cover, 
as is the case after a short time with nearly all the dry mounted 
objects received from England, when this has taken place the true 


structure cannot be made out. 


No. 14.—Is a magnified view of a piece of Arnee Muslin, for 8 
yards of which 100 Rupees were paid. The irregularity in the 
size of the threads and the inequality of their distances is very 
evident. It would have been instructive to have compared a piece 
of the best English Muslin with this, but I had not time to do so. 


No. 15.—Is a Coccus, produced in great numbers in my Library 
from Lac found upon a Mango Tree in my garden. I believe it is 
’ the Larva state of the Insect, but am not certain. 

No. 16.—Is the Exuvie or cast off skin of the Bed-bug Cimex 
lectularius. The trophi of the Bug consists of a rostrum in which - 
Wis EX. 0. 8: VOL. Yi Nu S: 
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are imbedded (in a groove) three setz, two of which are more de- 
licate than the other and serrated at the extremity. 
These setae are only -3,,5th of aninch in diameter, and near the 


extremity but =;,th of aninch. It is not a little surprizing how 
organs of such surpassing delicacy should be able to pierce the 
human skin. It seems probable however that the blood vessels 
are reached by way of the sudoriparous ducts. 


No. 17.—The foot of a grasshopper, is seen to be furnished with 
cushions which break the fall of the insect, when it alights after a 
leaf. | pis 

No. 18.—Part of the Exuvice of a spider. 

The mandibles shown in the Photograph are said to be traversed 


by a canal, terminating at the apex through which the secretion of | 


a poison gland is injected into any thing held between the pointed 
claws. The mandibles are chiefly used for seizing and holding the 
prey, which is crushed between the two flat and opposing surfaces 
of the maxille placed just beneath them. 


I cannot conclude these brief notes without expressing my regret _ 


that the Microscope should be so little used in India, This neglect 
of a valuable instrument cannot be caused altogether by its expense, 
because a first class instrument may be bought for the price of a 
Manton or Purdy, and we see no deficiency of these. Indeed a 
very trustworthy instrument with which a great deal of work may 
be done can now be had for from 10£ to 20£. 


In England the use of the Microscope is becoming very general, 
and the following extract from the annual Report of the Society of 
Arts, London, will go further to show the estimation in which it is 
held, than any thing I may say. 

‘‘ The important position which the Microscope now holds, not 
only in relation to pure, but to applied science, and its great value 
in assisting to form those habits of observation which it is the ob- 
ject of all sound education to impart, induced the Council to believe 
that the promoting the production of a good instrument at a price 
which should render it more readily accessible to the many, was 


an object worthy of the Society, and accordingly under the advice ~ 


and with the assistance of a Committee composed of Mr. Busk, 
¥. R.S., Dr. Carpenter, F. R. s., Mr. Jackson, Dr. Lankester, F. 8. s., 
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Mr. Quekett, and Mr. W. W. Saunders, F. R. s. the following 
prizes were offered. 

“ For a school Microscope to be sold to the Public at a price 
not exceeding 10s. 6d. The Society’s Medal. 

*‘ For a teacher’s or student’s Microscope to be sold to the Public 
at a price not exceeding 3£ 3s. The Society’s Medal. 

‘‘The Council undertook to purchase 100 ofthe smaller and 50 of 
the larger for which the Medals should be awarded. 


“« The members will be glad to learn that for these prizes there 
have been numerous competitors. After much careful examina- 
tion of all the instruments by the Committee, they unanimously re- 
ported to the Council that the instruments sent in by Messrs. Field; 
& Co., of Birmingham fulfilled all the conditions required, and the 
Council have therefore awarded to that firm the Medals offered on 
Messrs. Field and Co., entering into the necessary undertakings to 
comply with the requirements of the prize list. The Council con- 
gratulate the members on this result.”’ 

I have examined one of the large instruments referred to in this 
report, it is an Achromatic compound Microscope, with two object 
glasses, and two eye pieces with some necessary apparatus. Its 
performance is unquestionably much superior to the best of the old 
form of Microscopes, and it has that great convenience a joint to 
incline the body to any angle, a point in which most of the cheap 
Foreign Microscopes are deficient, and it is undoubtedly cheap 
for the money, still I would not recommend any one who could 
spare more money to buy one of these. 

In India people are compelled to look very much to in-door em- 
ployment during their hours of relaxation, and this is especially the 
case with Ladies, now I think the Microscope is eminently suited » 
toa Lady’s use. The labour is light, and the employment one of 
surpassing interest. The Microscope makes us acquainted with a 
world unknown, and if it were possible to fix a limit to creative 
skill, I should say it had been reached in numerous Microscopic 
animals and plants. 

The Committee recommended a special medal for this most in- 
teresting and valuable contribution, probably the first photographs 
_ of the kind exhibited in India. They are well printed, and among 
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the most interesting of the Photographs exhibited. The observa- 
tions made by Mr. Mitchell, on the Microscope, are well worthy of 
the attention of members. 


Mr. Butcher exhibits 8 excellent views taken in the neighbour- 
hood of Seringapatam the subjects of which are very interesting and 
characteristic. Mr. Butcher, has proved himself to be a most pro- 
mising Photographer, but there is room for improvement in his pro- 
ductions, there being too much contrast in the lights and shades, 
and a deficiency of half tone. It is to be hoped that Mr. Butchers 
work will be seen in future Exhibitions. Besides the above 20 
views which he was good enough to present about a year ago to 
the Society were also exhibited. The subjects of these are all very 
interesting. The printing is good and appears to be very perma- 
nent, there being as yet no symptoms of fading among them. They 
have all however the same defect above noted, which we hope to 
see rectified in the future works of this Photographer. As before 
stated, the Silver Medal relinquished by Captain Tripe was awarded 
to this collection. 


Captain Dickson exhibits 14 views of the Temple of Bobenes- 
war. ‘This is undoubtedly an interesting series; but it is to be 
regretted that several of the pictures show a want of sharpness in 
focussing, while others are more or less deficient in halftone. This 
is however a valuable contribution and gives on the whole a good 
idea of the subjects it represents. Perhaps Captain Dickson’s 
best picture is a view of the large temple with groups of natives 
in the fore-ground. This is a very characteristic and good picture, 
being well focussed, and showing greater care in the manipulation, 
the half-tone at the same time being better preserved than in others 
of this collection. 

Mr. Minchin has sent to the Exhibition 12 Card boards con- 
taining a varied and miscellaneous collection of views from nature 
portraits, groups both European and Native, photographs of Sta- 
tnettes, and copies of prints. These are all of small size, and have 

vidently been all taken with a small portrait lens. Nos. 1 and 2, 
viz., the Pagoda at Coleda near Russelcondah, and a landscape in 
the neighbourhood of that town, with groups of Sebundies of the 
Sumbulpore levy in the foreground, are good pictures, as also the 
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Chittewalsa Sugar Works, and Nos. 3 and 5, especially the latter 
the bridge on the Roosoocooliah which is a well focussed picture, 
and indeed for its size one of the most pleasing pictures in the 
Exhibition. Some of Mr. Minchin’s portraits are excellent like- 
nesses, and several of his groups are well posed and artistic. These 
however are for the most part deficient in half tone, and some of 
the prints begin to show indications of fading. Mr. Minchin’s best 
pictures are undoubtedly his copies of prints, a branch of the art 
which is perhaps too little followed ; Nos. 28, 29 and 30 are parti- 


cularly good. 


Captain Barwise exhibits 12 Collodion views of the seven Pago- 
‘das and neighbourhood. These are further stated to have been 
taken by the Honey process. The subjects of this contribution 
are highly interesting; they are generally speaking well selected, 
and display a good gradation of tone. These prints, however, evi- 
dently do not give sufficient justice to the negatives from which 
they have been taken which is much to be regretted, as so far as 
can be judged from them, the latter cannot be otherwise than ex- 
cellent—indeed had the printing been good Captain Barwise 
would no doubt have stood a good chance for the gold Medal. All 
of these prints before they were even placed in the Exhibition had 
begun to give indications of fading, and some of them are now ra- 
pidly disappearing. In the whole of them, the skies are of a deep 
yellow or cheesy color, No. 1, 2, 3, 4 and 12 would have been very 
good pictures but for the defect above observed. The village 
scenes especially are excellent in an artistic point of view. The 
Committee hope that Captain Barwise will, on a future occasion, 
adopt another printing process instead of the one he has hitherto 
employed, when no doubt his pictures will bear comparison with 
those of most Photographers in this country. 


His Excellency Sir Charles Trevelyan, exhibits 13 Views and 
Portraits of Aden and the inhabitants of the neighbourhood of 
that station. These are published by Captain R. L. Playfair, First 
Assistant Political Resident at Aden, and on the back of each pic- 
ture is a short printed explanation. The views four. in number 
have little to be desired. They have evidently been taken by the 
Collodion process. They represent the main pass or Babel Zeman 
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as it is called by the natives; a view of the town of Aden, the 
Mosque of Nidroos, and the Baman temple. These are all admi- 
rably clear and sharp, the minutest details being well delineated, 
and they convey an excellent idea of the interesting objects they 
represent. In the view of Aden especially, the peculiar volcanic 
character of the surrounding rocks is beautifully brought out, the 
half-tones of these pictures are excellent. The portraits though 
not carefully manipulated are still highly interesting. Those re- 
presenting the Somalie Warrior and Somalie female are perhaps 
the best. The aval of Braheran is also good. 


Four views of some of the principal objects in Madras, were ex- 
hibited by Lieut. Mitchell, as also five views by Dr. Scott; these 
prints were exhibited solely to show the results obtained by the 
new toning process with Alkaline Chloride of Gold which bids 


fair to supercede all former methods. Instead of Citric acid as 


recommended by Mr. Hardwick, Lieut. Mitchell employs lime 
juice. Dr. Scott used nothing else but Carbonate of Soda and 
Chloride of Gold. Perhaps it may be advantageous to use the acid 
with the view of preventing the too rapid toning of the picture, 
and the risk thereby of its being destroyed by the blue tinge it ac- 
quires under these circumstances. The advantages of this process 
over the sel d’or is that it is not necessary to be carried on in a 
dark room. That itis much less complicated and that it gives 
much better results, any depth of tone may be given from brown to 
black, while the whites of the picture are well preserved, and the 
risk of yellowness of the skies greatly diminished. The Committee 
cannot close this report without bringing this process prominently 
to the notice of all Photographers throughout the Presidency. 


Bangalore, 8th August 1859. 
My Dear Scott, 
I have received your letter of the 5th Instant, informing me that 
the Committee appointed to adjudicate the Medals of the late Pho- 
tographic Exhibition at Madras, have awarded me the Silver Me- 


dal for views and landscapes open to all members of the Society, — 


and you further say that, had I been considered an Amateur, the 
Gold Medal would have been awarded me. 
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This flattering notice of the Committee upon my contribution is 
an ample award, and I am perfectly satisfied with the view taken 
by the Committee, as to my position as a Photographer. I cannot 
be considered an Amateur, while 1am Government Photographer. 
And more than that, the advantages I possess in that position are 
so greatly in my favor both as to the variety and number of sub- 
jects Ican exhibit compared with the other members of your So- 
ciety that I do not feel justified in accepting the Medal awarded 
me. I therefore beg you will make my best acknowledgments for 
it to the Committee, and replace it at their disposal elsewhere. In 
doing this, I beg to say, that my not having from the first disclaim- 
ed the intention of receiving any medal, if I should be so fortunate 
as to have one awarded me, is a proof of the value I set on a favor- 
able report of your Committee. 


Your’s very sincerely, 
(Signed) lL. Trip. 


List of Photographs exhibited bg Cart. GIRDLESTONE, 11th Regi- 
ment N. I.—Gold Medal. 


1. Telegraph in the Wynaad Jungle.—Collodion Albumea 
Process, Mr. Hardwick’s Formula, (untouched. ) 
2. <A Bye Lane, Cannanore—same as above, (untouched. ) 
3. The Fort Ditch, Cannanore—same as above, (untouched.) 
4. The Arsenal Cannanore—same process as above, (Papier 
Saxe plain salted, (untouched.) 
5. A Sketch Cannanore—same as above, (untouched. ) 
6. The Tellicherry Rodd—same as above, (untouched.) 
7. The Juma Musjid Cannanore—same as above, (untouched. ) 
8. The Backwater Billapatam—same as above, (untouched.) 
9. A Moplah Musjid—same as above, (untouched.) 
10. The Bellapatam road—same as above, (untouched. ) 
11. Tier Sawmy Houses—same process as above, Albumenised 
Paper, (untouched.) 
12. A Saw Pit Cannanore—same as above, (untouched. ) 
13. The Parsonage—Dry Collodion Process—Dr. Morris’ Plain 
paper, (sky touched.) 
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List of Photographs exhibited by Carr. Tr1pE—Silver Medal. 


Nos. 
i ree mear Royacottah. ..«. 6 Waky Papen, 
2. Edgah and Tomb Royacottah. Bo sai do. 
3. Royacottah Hill from 8. W. Die alls do. 
4. Royacottah Hill Fort Gate. do. 
5. Royacottah Hill Fort 8. S. E. from its 
Fort Gate. eae do. 
6. Seringham Pagoda Gateway S. Side. .... do. 
7. Hierd Gopurum onthe S. Side Seringham 
Pagoda. do. 
8. Half Front of the Shashanary Nee | 
Mundapum. ihe iis do. 


9. Seringham Jumboogashwaram Pagoda view 
between outer enclosure and 1000 pil- 


lared Mundapum. tet do. 
10. Trichinopoly Bridge over the Cauvery.... do. 
11. Trichinopoly Ghaut near S. end of the 

Bridge. do. 
12. Trichinopoly Rock from N. looking Opoaek 

a gap in the Fort Wall. Lae do. 
18. Trichinopoly entrance to the Papal, on 

the rock looking outwards. oa do. 
14. Trichinopoly street leading to the Fort 

from Cantonment. alkane do. 
15. Trichinopoly Musjid of Nutter Owleah.... do. 
16. Elephant Rock near Madura. : do. 
17. Causeway across Vygay River near Madura, do. 
18. Madura Base of one of the Monoliths in 

the Rajah Gopurum. a alate do. 
19. Madura West Front of the Poodoo Mun- 

dapum or Trimul Naick’s Choultry. .. do. 


20. Madura East Front of the Poodoo Mun- 
dapum or Trimul Naick’s Choultry. .. do. 
21. Madura Trimul Naick’s Choultry central 
nave looking E. »+++ Dry Collodion.. 
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Nos. 
29: 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


Madaru Trimul Naick’s Choultry side aisle 
looking E. | ae ake 

Madura Trimul Naick’s Choultry entrance 
to central nave from West Portico..... 

Madura Great Pagoda Veeravasanta Raja’s 
Mundappum. 

Madura Great Pagoda 16 pillared Moat 
dappum near 1000 pillared. ier 

Madura Great Pagoda 2d Pracarum W. 
Side. 


Madura Great Pagoda 2d Pracarum N. 
Side. 

Three Vahanvums (Carriages for the eee 
place in view. See 

Madura Great Pagoda Vista through tio 
Mundappum. i 

Madura Palace, Mr. Fisher’s School in 
foreground. 

Madura Palace, arcade or quadrangle. 


eoeee 


Madura Palace, Session Court Room. . 


Madura Summit of Secundra Mallai Hill. 

Trimum small Hill Fort from N.N. E. .... 

Trimum Hill Fort Walls from inner Gate. 

Trimum Umbrella Tree. ee 

Tanjore Part of the Palace in the Fort..... 

Tanjore Palace on side of quadrangle in 
Gentoo. 


. Do. do. quadrangle Rajah Sevajie’s 


Station. moder 
Do. do Rajah Sevajie’s Station. .... 
Do. Great Pagoda Bull. 


Do. do. do. Buramum from near en- 
’ trance. 


Do. do. do. Basement of the Bura- 
mum from W. 
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Wax Paper. 
do. 
do. 


do. 


. Dry Collodion. 


do. 
do. 
Wax Paper. 


do. 
do. 
Dry Collodion. 


Wax Paper. 
do. 
do. 
do. 
do. 


do. 
do. 
do. 
do. 


do. 


do. 
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Nos. 
43. 


44. 
45. 


46. 


47. 


48. 


49, 
50. 
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Tanjore Palace, entrance S. Side to Bura- Wax Paper. 


mum njsiaa do. 
Do. do. do. viewby N. side ofthe do. ~— do. 
Do. do. do. Soobarahmana Sawmy’s 


Court. As do. 
Do.,,.do. do. Part of 'S:-Pacadey jof 

do do As do. 
Do. do. do. Soobramanah Sawmy’s 

Court, sacred waters from a cistern .‘.. do. 
Do. do. do. a view looking down one 

side of outer wall and arcade. Ait do. 
A view of Banyan Tree near Admancottah. do. 


Tree (on the Road Side) near Royacottah. do. 


List of Photographs exhibited by Mr. W1tu1amson of Calcutta.— 


4. 


Silver Medal. 


Kidderpoor, Calcutta 1859. 

Kidderpoor Donghas, ora sort of Canoe scooped out of the 
solid Palm, Calcutta, 1859. | 

Tollahs Nulla, Calcutta, 1859. 

Bengalee at Chetpoor Road, 1859. 

The Fogapour Town in Alipoor, 1859. 

Tollah’s Nulla, 1859. 

Hourah, 1859. 

Hourah, 1859. 

Baghbayar Street, 1859. 

Chinese Gorusthan, 1859. 

Native Bandy, 1859. 

Kidderpoor, 1859. 

Rajah of Assam’s servant. Three Rajahs of Cochan and 
Assam, 1859. 

Chota Hazree at the Gloom, 1859. 

Six Portraits, viz. : 
A Sikh, one of the most notorious Dacoits who infested 

Bengal. 
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Nos. 
2. A Sikh, one of the defenders of Arrah imprisoned at 


Allipoor for 2 years, for having eloped with a Native 
Non-Commissioned Officer’s wife. 


3. A Thug imprisoned for 30 years. 
4. A notorious Burmese Dacoit imprisoned for life. 
5. A Sepoy of the 43d Regiment imprisoned for desertion. 
6. A Fakeer found tampering with the Sepoys at Barrack- 
poor. 
16. Burmese Murderer and Convict. 
rs. 
to | Portraits. 
24. 


25. A Village Scene near Kidderpore. 
26. A Cargo Boat at Ghoosery. 


Photographs exhibited by HERBERT Macponaxp, Esa., 35th Re- 
giment.—Silver Medal. 


A Frame of Portraits and copies of Engravings. 


Inst of Photographs exhibited by Lieut. J. MircHELit—Stlver Medal. 
VIEWS. 
{ Negatives on unwax- 


No. 1. The Munro Statue, Mount Road. ed paper, No. 4 un- 
2. The College Bridge. touched. The skies 

3. <A view at Mamullaipoor (The Seven % Nos. i ; Ag 3 
Pagodas.) Sa sb AGE See 

4. Doveton House, The residence of by Hardwisics pws 

Sir P. Grant. Alkaline process 


L Chloride of Gold. 
Negatives taken with the Achromatic Compound Microscope. 


mS 


No. 1. Proboscis of Blow fly, Magnified 484 times. (£2423 
2. Parasite of Tame Goose, “i 484 ,, Skee 
3. Parasite of Fowl, an Acarus, ,, 3:969 ,, S20Es 
4. A Butterfly’s scale (Thecla) ,,276:676  ,, FREES 
5, r 4 Pe OTT4O0 1k PSs Bed 
6. > »,Polyommatus,,276°676 ,, assuage 
7. Parasite of Pig, " AB} os, Z855x8 
8. Proboscis of Blow fly ma eOOri tis, 28 = ey 
9. House Flea, be 484 ,, Mnedss 
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Nos.10. Trophi of a Wasp, Magnified 484 times. (2¢dU¢ 
11. Wing of Musquito, 2 ABA i ey ty 
12. Mouth of Larva of Ant Lion ,, 484 ,, “sus 
18. Scale of Morpho Menelaus, ,, 72‘900 ,, i ae 
14. Arnee Muslin at Rs. 124 per | é ie 
Yard, Jy Nr QIBOO:: 36 SS 
15. Coccus Lacca from Mango 1 Fags 
tree, a), 2005, ema 
16. Exuvia of Bed bug showing ge 5 2 
Lancets, m 484 ,, Sy ag 3 
17. Tarsus of a Grasshopper, _,, 484 ,, As os 

18. Exuvia of a Spider shewing Ze ge ¥ 

the Jaws, - 484 ,, L ones 


ees 


List of Stereographs exhibited by Dr 


Nos. 
1. Pulney Falls. 
2. Byragee. 
3. Chuttrum Madura. 
4, Trichinopoly entrance to Palace. 
5. Trichinopoly Palace. 
6. Do. 
ve Do. 
8. Do. 
a. Do. 
10. Do. 
UB Do. 
12. Do. 
13. Do. 
14, Mussulman Tomb. 
15. Native woman with chatties. , 
16. Trivellipotoor. 
17. Mussulman Tomb, Trichinopoly. 
18. Tree Fern Pulney Hills. 
19. Group of Officers. 
20. Do. 


. Pearyt.—WNStlver Medal. 


List of Prints exhibited by Mr. BuTcHER. 


No. 1. Mausoleum of Hyder Ali and Tippo Sultan. ; 
2, The Wellesly Bridge on the Northwest of the Fort of — 
Seringapatam. 


= Sa os —_ 
So Ee ee 
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Nos. 


3. Pagoda at Munjengode near Mysore. 

4. View of Pagodas at Munjengode. 

5. Bathing Place of his Highness the Rajah of Mysore. 

6. The Durga Howbert—formerly a Palace of Tippoo Sultan, 
and after the taking of Seringapatam, the residence of 
the Duke of Wellington. 

View of part of the interior of the Fort of Mysore. 

8. View of a ruined temple in the vicinity of Hallabeed. 


al 


ee me 


List of Photographs exhibited by Capt. H. Dickson, 22d Regiment 
N. I., Cuttack. 


ViEws AT BABENESWAR. 


No. 1. The large Temple. 

2. The Singh Durwazah or Lions Gate of the above. 

8. A curious tank to the East of the great temple surround- 
ed by seventy or eighty small temples. 

4. Group of Temples to the west of the great temple. 

5. The Baital Temple. 

6. The Mookteswar Temple and Idols Swing. 

7. A Glade near the above, with Temples and Ruins. 

8. The Temple Annuntoo Basu Devya on the large Tank 
Bindoo Sagur (evening. ) 

9. The Temple Pursaram Iswar. 


Views at THE Rock Cur Cavzs. 
10. Views of the large Cave at Oodyajhoiri, Called the Palace of 
11. { Sudra Resari or ‘“ Ranee Goompah.”’ 
12. The Ganesa Cave, Hodyaghini, said to be the most an- 
cient and dating about 200 B. C. 
138. The Hill of Khundaghiori, with Modern Jain Temple 
from Oodyaghirri. 


VIEWS AT JUGGERNAUT POOREE. 


14. Views of the Great Temple of Juggernaut, showing the 
Lions Gate and beautiful Monolitho. 


3 
4 
5 
6. 
i 
8. 
9 
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List of Photographs exhibited by Mr. Mincurn. 


Pagoda at Coloda near Russelcondah. 

Landscape at Russelcondah, Sebundies of the Sumbulpore 
Levy, in undress in the foreground. 

The Engineer’s Camp near Aska. 

The Wead leaf Moth (Russelcondah. ) 

Bridge on the Roosoocooliah, Aska. 


Three views of the Aska Sugar Works so taken as to form 
an entire picture. 

The Chittiwalsah Sugar Works from the South Gate. 

Old Dutch Burial Ground at Bimlipatam. 


Portraits from Life. 


Do. do. 


Dressing a Bride (from life. 
Portrait of an Infant ( do. 
Chess (a0. 
Group of Ladies (4p. 
Bagatelle (or dips) 
Native Goomoostahs weighing Jaggery (from Life.) 

»,  Coolies packing Sugar Pace 
Views from a bronze Statuette. 
Milton’s “ Sabrina” from a Statuette in Parian. 
The Greek Slave, do do. 
“‘The Queen’s Horses” from an engraving in the Art Journal. 


ee a ee a 


Last of Photographs exhibited by Captain Barwisz, 45th Regi- 


Nos. 


ment N. TI, 


The Seven Pagodas North view. 
. Do. South view. 
Palmyra Trees. 


; 
. 
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4, The Village of Moulaveram. 

5. The Pagoda at Moulaveram. 

6. A Village Scene. 

7. Part of the Rock at Moulaveram. 
8 
9 


Do. do. do. 
. Pagoda on the Rock at do. 
10. Choultry at do. 


11. Palmyra Tope. 
12. A Village Scene. 


List of Photographs exhibited by Mr. W1uutams, of Calcutta. 


Princeps Ghaut, Calcutta. 

Mosque Corner of Danramell, Calcutta. 
La Martiniere, Calcutta. 

Harding’s Statue, do. 

Naughty Dog. 

The Hugenot. 

The Proscribed Royalist. 

Town Hall, Calcutta. 

Mosque South Colingher, Calcutta. 


Captain Playfair’s View of Aden—Contributed by His Excellency 
Sir CoarLes TREVELYAN. 


Mosque of Ardross. 

Banian Temple. 

Main Pass. 

Parsee. 

Hindoo of Purva Caste. 
Arab of Baherain. 

Somalie Female. 

Sultan Fardthel Bin Mohsin. 
Somalie Warrior. 

Khadim. 

Syed Mahomed bin abod Rahenamel Jifferee. 
View of Aden. 
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List of Photographs exhibited by Dr. Scorv. 


Nos 
1. View of Government House and Banqueting 
, UE ER ae ed RR Waxed Paper 
2» View of Gevernment House .ciceis » sss do. 
3... Wiew of hisiown Ouse... ene eee ete oss do. 
4. View of St. Andrew's Church. ............ do. | 
5.) wWiew ob Gathedralie) s.e.iie,0. ettuelosteettmeiets tas do. | 


Proceedings of a Meeting of the PHorocraruic Society, held 
at the School of Arts, on Thursday, the 2d June 1859. 


PRESENT. 
Dr. Duff in the Chair. 
Col. McCally. Mr. Underwood. 
The Hon. Mr. Elliot. Lieut. Mitchell, and 
Mr. Newill. Dr. Scott. 


Mr. Nicholas. 


Read a letter from Dr. Flynn, intimating the receipt of 14 
Photographs sent to him for Exhibition by Captain Dickson, 22d 
Regiment N. I. 


It was put to the Meeting whether these pictures should be re- 
ceived and admitted to compete for the Medals. 


Resolved, that under the circumstances this should be allowed. 


Resolved, that the Committee for the adjudication of the Medals 
should consist of the following gentlemen :—Mr. Nicholas, Col. 
McCally, Mr. Cole and Dr. Scott, with Mr. Underwood as Chair- 


man. 

Resolved, that 100 copies of the Photographs intended for dis- 
tribution for the year 1858-59 be ordered from England, and that, 
they should have printed labels affixed to them. 


The following gentlemen were proposed and elected Members 
of the Society :—Dr. Macpherson and Dr. Maclean. 
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At the ordinary Monthly Meeting of the Puotocrarnuic Soctiz- 
ty, held at the School of Arts, on the 4th July, 1859. 


The report of the Committee appointed to adjudicate the Me- 
dals to be given to the successful competitors at the late Exhibi- 
tion was read and approved of, and it was further resolved that it 
should be printed for distribution to all members of the Society. 
The Committee consisted of the following gentlemen :— 


W. E. Underwood, Esq., President. 


Colonel McCally, 
Messrs. Cole, 
» Nicholas, and 
+ 4, COL. 


Members. 


The Medals were awarded as follows :— 
A gold medal for views and landscapes, open to all Amateur 
Members of the Society— 


To Captain Girdlestone, 11th Regiment N. I. 


A silver medal for views and landscapes, open to all Members 
of the Society— 
To Captain L. Tripe, 12th Regiment N. I. 


A silver medal for views and landscapes, open to all Photo- 
graphers— 3 
To Mr. Williamson, of Calcutta. 
A silver medal for portraits open to all Photographers— 
To Lieutenant H. C. Macdonald, 35th Regiment N. I. 
In addition to the above, the Committee recommended that spe- 
cial silver medals should be awarded. 
For Micro-photographs.—To Lieutenant J. Mitchell. 
For Stereograms.—To W. Pearl, Esq. 
It was resolved, that the recommendation of the Committee 
should be confirmed. 
Lieutenant Mitchell read a most interesting communication, giv- 
‘ing a history of the rise and progress of Micro-photography, with 
a full detail of his own method of manipulating.’ It was resolved 
that this valuable paper should be printed in an Appendix to the 
Report. 
a xs. 0, S. VOL. VI. N. 5. 
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By the kind permission of Mr. Garrett, Dr Scott exhibited the 
new Stereoscope patented by Mr. George Colleton Cooke and ma- 
nufactured by Messrs. Nagretti and Zambra of Cornhill. This is 
the most perfect instrument of the kind which has been as yet pro- 
duced, and possesses the following advantages. The eye pieces 
are fitted into trumpet-mouthed tubes by which arrangement the 
eyes are protected, the field of view is increased, and larger lenses 
than usual can be employed—therefore less impediment than here- 
tofore is offered to the rays emanating from the picture, and the 
eye of the observer is enabled to range more fully over the field of 
view. In this new form of Stereoscope we have also the adapta- 
tion to the eye piece of additional moveable lenses adapted to dif- 
ferent kinds of sight. These lenses are either meniscus, concave, 
plano, convex or double convex as may be required,and they are 
adapted to the instrument in such a manner that they are moved 
into and out of use by small levers projecting through the sides of 
the box. The only objection to this Stereoscope is that itis expen- 
sive, the English price being £6-6. It is fixed on a very substan- 
tial stand whith renders it steady, and by an arrangement of brass 
cylinders contained one within the other it can be elevated or de- 
pressed between 2 and 3 feet, so as to suit the convenience of those 
using it either when sitting or standing. 

Those interested in Stereographic art who can afford it, ought 
certainly to provide themselves with this instrument as the most 
complete and perfect of the kind now obtainable. 
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AGRICULTURAL AND HortTiIcuLTURAL SOCIETY. 


Proceedings of a Meeting of the Committee, held on Wednesday the 
6th April 1859. 


PRESENT. 
Hon’ble Sir A. Bittleston, Kt., Vice Patron. 
Hon’ble W. Elliot, Esq., President. 
Colonel A. McCally, R. D. Parker, Esq., 
J. Rhode, Esq., Col. F. A. Reid, c. B., 
C. Dale, Esq., H. B. Montgomery, Esq. M. D., 


H. F. C. Cleghorn, Esq. m. D., 
R. Hunter, Esq., 


Secretary. 


The Secretary informs the meeting, that the proceedings of the 
last monthly meeting. were so incomplete, that it was not deemed 
advisable to give publicity to them, until the lists then prepared 
were corrected and approved. The proceedings of the two meet- 
ings are therefore recorded in those of this date. 

It is determined that, in order to enable intending exhibitors to 
make the requisite preparations for the Annual shows, lists of 
prizes for each show shall as far as possible be prepared and pub- 
lished immediately, after the preceding Exhibition: so that 10 or 
11 months will be thus allowed for Exhibitors to prepare for the 
competition. : 


The Committee hope by this, and by the arrangements proposed, 
a decided success may be expected on every occasion. 

The Committee proceed to examine the account of the late Ex- 
hibition wherefrom it appears that the receipts amounted to Rs. 
686 and the expenditure to Rs. 675, leaving a balance of Rs. 11 to 
be carried to the credit of the Exhibition Fund for 1860. 

The Committee resolve that the best thanks be recorded to Co- 
lonel Colbeck, J. T. Maclagan, Esq., Dr. Montgomery and Mr. 
Brown, who formed the Committee of Management of the last show. 

Resolved'also, that Messrs. Ashton, Richardson and Co., and C. 
Appoocoottee Pillay and Co., be similarly thanked for their gratui- 
tous loan of Articles required by the sub-committee. 


904 Proceedings. [No. 9, NEW SERIES. 


Resolved also, that the Quarter Master General and Commissary 
General of the Army be thanked for the use of the Tents and Ta- 
bles required on the same occasion. 

The Police placed at the disposal of the Sub-Committee were 
mst diligent in the discharge of their duties, and Col. Boulderson 
is requested to accept the thanks of the Committee for the admira- 
ble arrangements made by them to prevent any disorder. 

Read the following letter from H. Cleghorn, Esq., m. p., Conser- 
vator of Forests—To H. B. Montgomery, Esq. m. p., Secretary 
Agri-Horticultural Society. 

Sir,—Amongst other places visited during my late tour in the 
Northern Circars, was Aulapilly 24 miles South West from Vizaga- 
patam, situated in a fertile part of the district, near enough to the 
Vindyan range of Hills, to derive advantage from the proximity. 

The Hon’ble W. Elliot had formerly mentioned the existence of 
an interesting garden here, containing many exotics received from 
the H. C. Botanic Garden, Calcutta, and as Mr. T. Knox, princi- 
pal assistant to the Government Agent, wished me to see it, I di- 
verged from the usual route for that purpose. 

On the 4th instant, I spent some hours in this remarkable garden 
and being much gratified with my visit, I beg to enclose the list of 
plants supplied by Dr. Wallich to the deceased proprietor, with a 
few remarks as to the plants which have succeeded and those which 
have died; the Garden Gomashta showed me the different trees, 
and generally named them correctly. It was not possible during 
my short visit to note the numerous varieties of Fruit Trees, 
(Mango, Guava) which at the time were just coming into blossom, 
but I may mention that I saw five species of the orange family, 
which I was told fruited freely, as well as the Litchi, Akee and 
Sapodilla, the first of which has never succeeded in the Society’s 
Garden, Madras. 

I saw a number of seedling Fruit Trees and Graft Mangoes, 
which were ready for delivery to friends of the family. 

I was much struck by a fine specimen of Uraria Odorata, the 
only one I have seen south of Calcutta, and by the size of the Cya- 
putti and Mahogany Trees, which are much larger than we have 
in Madras. The Melaleuca Leucadendron flowers and fruits abun- 
dantly and attains a girth of 23 or 3 feet. One Mahogany tree was 


s 
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nine feet in circumference, a foot above the ground. It perfected 
its fruit some years ago, but has not flowered for several seasons. 

I venture to consider the proprietor of this garden deserving 
some mark of approbation at the hands of your Society, and I think 
that such a mark forwarded through the Government Agent (Mr. 
Reade) would have a good effect in encouraging some of the in- 
telligent zemindars of the Northern Circars to follow the example 
set. I hope the Committee will not think it amiss in my recom- 
mending that a Silver Medal and certificate be given to the family 
of Surya Prakasa Row. I have reason to believe that it would be 
greatly valued. The certificate might allude to the perseverance 
of the proprietor in personally watching the progress of the trees 
in various stages of growth, and arrangements might be made for 
reciprocating parcels of seeds. 


I have the honor to be, &c., 
(Signed) H. CireacHorn, 


Conservator of Forests. 
Madras, 24th March 1859. 


Resolved, that a Silver Medal and Special Certificate be present- 
ed to the family mentioned by Dr. Cleghorn, and that publicity 
be given to this communication in the “ Dina Vurthamani’’ and 
through collectors who are to be requested to give publicity to the 
letter and its results in the Local Gazettes. . 


Read Extract from a letter from Dr. Cleghorn offering to obtain 
sets of Gardening tools, if desired by the Society. 

Resolved, that Dr. Cleghorn be requested kindly to order a se- 
lection of Garden implements which the Committee trust may serve 
asmodels. Articles of this kind are much needed by Madras 
Gardeners. 

Read a letter from Colonel Reid, c. B., suggesting the dispatch 
of a case of plants to the Gardens of the Right Honorable the Go- 
vernor of Bombay. 

Resolved, that this suggestion be immediately acted upon. 

Read a letter from the Hon’ble Sir Charles Trevelyan received 
with some “ Ife’’ plants and containing the following Extract of a 
letter from Sir W. Hooker. 
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“J desire very much to send out to Madras a new Plant I have 
lately imported from Angola—the “‘ Ife” or Sansieve a Cylindrica. 
It is highly valued in that part of Africa, where the Portuguese 
manufacture from its fibre, admirable cables and cordage for their 
Dock-yards :—and this fibre is now found to be the best for deep 
sea sounding, on account of its strength and pliability. I would 
ask you if you would kindly take out two or three plants for Ma- 
dras, where I am sure they would succeed well and soon increase.” 


Resolved, that the thanks of the Society be conveyed to Sir W. 
Hooker for his donation, and to Sir C. E. Trevelyan for his kind- 
ness in bringing the plant to Madras. 

Resolved also, that His Excellency the Honorable Sir C. E. 
Trevelyan be requested to accept the office of Patron to this Socie- 
ty, vacated by the departure of the Right Honorable Lord Harris. 

Resolved also, that the cordial thanks of the Committee be con- 
veyed to the Right Honorable Lord Harris, for the great interest 
Invariably exhibited by him in the success of the Gardens, and for 
his frequent and valuable contributions to the collection of the 
Society. 


Resolved, that the following seeds be obtained from England 
for distribution to Members of the Society in the course of the 
present year under the usual arrangements. (This list is not pub- 
lished in consequence of its length, but copies of it will be for- 
warded to all Members of the Society, and may be obtained gratis 
from the Superintendent at the Gardens, or from the Secretary at. 
his residence. ) 

Resolved, that all packets of seeds not required by Members are 
to be disposed of to the public generally at a moderate charge, 
and that application for them may be registered by the Superin- 
tendent at the Gardens. 

The Committee having reason to believe that the existence of 
an entrance fee, prevents many persons from becoming Members 
of the Society, it is 

Resolved, that the entrance fee of 10 Rupees shall be abolished. 
This rule to have effect from and after 1st April 1859, subject to 


the confirmation of the next General Quarterly Meeting to be held 
on 2nd Wednesday in July. 
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The Committee observe that the General Meetings of the Socie- 
ty as ordered in para. 23 of the Regulations, have not for the past 
few years been regularly held, but their revival seems desirable as 
affording to the Members generally an opportunity of becoming 
acquainted with the practical working of the Society and its pro- 
gress. 

The following gentlemen are unanimously elected as Members of 
the Society. G. L. Nursinga Row, Esq., R. 8. J. Prendergast, Esq., 
Captain A. H. Hope, T. Franck, Esq., E. R. G. Fane, Esq., Major 
Black, M. A., and Capt. J. G. Palmer, 15th Regiment N. I, 

Business not being concluded at 84 o’clock A. M., 

The Meeting was adjourned to 20th instant at the usual hour. 


Proceedings of a Meeting of the Committee held on Friday, 
6th May, 1859. 


PRESENT. 
Colonel Reid, c. B., 1 A.J. Scott, Esq., M. D., 
H. F. C. Cleghorn, Esq., mM. p., | R. Hunter, Esq., 
Colonel McCally, H. B. Montgomery, Esq., M. D., 


Read the following, which has been referred to the Society by 
order of Government. 


Extract from the Minutes of Consultation, under date the 10th 
February, 1859. 


Read the following letter from Surgeon Epwarp Baxrovr, 
Officer in charge of the Government Central Museum ; to T. Py- 
croFrt, Esq., Chief Secretary to Government Fort Saint George, 
dated 8th February 1859, No. 41. 

S1r,—The Members of Government are, I believe, aware that 
Mr. R. Fortune is now for a fourth time in China, to gather for 
the United States, supplies of plants suitable for introduction into 
the Union. 

2. Lobserve it stated in the Proceedings of the Anniversary 
General Meeting of the Agricultural and Horticultural Society of 
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India, held on the 12th Ultimo and reported at page 214, Volume 
II, No. 44 of Calcutta Indian Field Newspaper, that the Society 
has re-opened communication with Mr. Fortune, who has promised 
to obtain seeds and plants in China for the Society. 

3. Although Mr. Fortune in his second and third visits to China 
(see Ag. Hort. Soc. of India's Proceedings for 1854 and 1855) 
sent to Calcutta many valuable plants and seeds, this part of India 
does not seem to benefit by such acts. Of the rarer and finer tea 
plants of undoubted value, which he introduced amongst the 
Southern slopes of the Himalayas, I have not learned that even 
one variety has ever been brought to our mountains, and of the 
valuable and famed Green Dye Plant of China, a large stock of 
which is available in the Calcutta Society’s Gardens, the Madras 
Presidency has none. 

4. Ihave written on the last subject to the Board of Revenue, 
but address Government on the advantages of some Body or Board 
opening a communication with Mr. Fortune, on behalf of this 


Presidency. 
True Copy, 


(Signed) T. Pycrort. 


With reference to the foregoing, the Committee regret that, as 
all experiments upon Tea should be cultivated in a latitude very 
different from Madras, it is entirely out of their power to conduct 
under their own observation any investigation into the possibility 
of propagating this useful plant. But fully recognizing the desir- 
ability of its introduction into Southern India, they consider that 
the matter is well worthy of the attention of the cultivators whose 
estates are situated on the slopes of the Neilgherries and in the 
Wynaad. They therefore direct that copy of this letter and of 
their proceedings to-day be despatched to the Planters’ Association 
in the Wynaad, and to such gentlemen as cultivate large tracts of 
land in these districts. It is further resolved that, should any 
Gentleman be anxious to make trial of the Tea plants from China, 
this Society will be glad to assist him in procuring plants. 

As concerns the Green Dye, it is resolved, ‘‘ That a letter be — 
despatched to A. H. Blechynden, Esq., Secretary of the Agri-Hor- 
ticultural Society of India for some plants of the green dye plant 
(Ruellia) of China for culture in these gardens. The Committee 
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will report upon the result of this experiment for the information 
of Government to whom a copy of their proceedings are to be for- 
warded after publication.” 

The Secretary intimates that three casks of the New Orleans 
Cotton Seed has been forwarded to the Revenue Board for distri- 
bution in the provinces. The whole of the Cotton seed received 
from the Manchester Association has been thus transferred to the 
Revenue Board with the exception of two casks, which still remain 
available for the Members of the Society should they desire to 
test the possibility of propagating this species of Cotton. 

Read letter from Major Worster, Barrack Master Fort St. 
George, intimating that it isthe wish of the Honorable the Gover- 
nor that the lines of the Native Infantry Regiment at Perambore 
should be planted with Portia and other trees, and requesting the 
co-operation and assistance of the Society in carrying out His Ex- 
cellency’s views. 


The Committee observe that the present weather is not suited to 
the successful planting of slips of the Portia trees, and they have, 
since the receipt of the foregoing letters learnt, that the lines in 
question have been supplied from another source with Seedling 
plants in sufficient numbers—but as it is not unlikely that further 
requisitions of the same nature may be made upon them by Govern- 
ment or by private individuals, they determine in anticipation of 
such requirements to devote a considerable portion of the new 
ground to the formation of a tree nursery, and further direct that 
1,000 Portia trees be raised from seeds in the present garden with 
the least possible delay. 

The Secretary intimates that the Seed Bills due to Messrs. 
Carter and Co., have been paid and orders have been despatched 
for the transmission from England of the Annual Supply of Flower 
and Vegetable Seeds—lists of these will be circulated to all the 
Members of the Society and distributed gratis to any persons 
anxious to obtain them. 

Resolved that the next meeting take place on Wednesday June 
8th at 6. a. M. 


Water Expiot, Charman, 
Howarp B. Monre@oMERY, M. D., Secretary. 
mon xX. 0. 8. VOL. VI. N. 8. 
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Proceedings of a Meeting of the Committee held at the Gardens: 
on Wednesday, June 15th, 1859. 


Hon’ble W. Elliot Esq., A. Scott, Esq., M. v., 
Colonel) McCally, H. B. Montgomery, Esq., m. v., 
R. Hunter, Esq., Secretary. 


Colonel Colbeck, 


The Secretary submits to the Committee the following printed 
notices, (1) of the Plants available at the Gardens, (2) of the con- 
signments of Seeds for 1859 and (3) of the lists of Prizes proposed 
to be given at the next annual show at the Gardens, intended to 
be held in February 1860. A copy of the list of Members of the 
Society and the Rules and Regulations of it is also submitted. 

Copies of these two Pamphlets have been distributed to all Mem- 
bers of the Society. 

Kesolved that copies of these are to be also sent to all persons 
requiring information, to all Gentlemen arriving at Madras, and to 
all persons who applied for Seeds last year. They may be had at 
the Gardens from the Superintendent, gratis. 

Read the following— 

Chamber of Commerce, Madras 25th May, 1859. 

To H. B. Montecomery, Esq., m. p., Secretary Agri-Horticul- 
tural Society, Madras. 

S1r,—By desire of the Chamber of Commerce, I have the plea- 
sure to transmit copy of a letter from Mr. Thwaites, the Director 
of the Botanic Garden at Paradenia, Ceylon, to Mr. Goldingham, 
M. c. §.,on the subject of improving the indigenous Cotton of In- 
dia. 

This communication will no doubt prove of interest to your 
Committee. 

I have the honor to be Sir, 
Your most obedient servant, 
H. Netson, Chairman. 
Paradenia, Ceylon, 24th March, 1859. 

My DEAR S1r,—I am glad to hear that a decided effort is to be 
made to give an impetus to an extensive cultivation of Cotton, for — 
the English Market, in the Madras Presidency, and I trust it will 
be attended with every wished for success. | 
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It has occurred to me, as there would probably be some diffi- 
_ culty in getting the superior descriptions of American Cotton ac- 
_climated in any moderate space of time, that attempts to improve 
the Native Cotton are well worthy of consideration, and I would 
suggest that systematic experiments should be made of crossing 
the native kinds with the ‘‘ Bourbon,” ‘ SealIsland,” and ‘ New 
Orleans” varieties. In conducting the operation the same plan 
should be adopted and the same precautions observed that are ta- 
ken in crossing valuable flowers and fruits, with such signal suce 
cess, in Europe. An intelligent, active and conscientious person 
should be employed, who would give the experiment a fair trial: 
for, if the result should be the obtaining a variety of Cotton— 
hardy, prolific and of superior staple, the benefit would be almost 
incalculable ; whilst, if the experiment should not end in so favor- 
able a manner as could be desired, a problem of very great interest 
would have been solved, as to the affinity the several varieties of 
Cotton bear to one another. 
The following is the plan I should recommend being adopted in 
carrying out the experiment. 
A moderate number of each of the several varieties of superior 
Cotton should be planted and carefully cultivated; each kind be- 
ing kept separate. The Native Cotton should be planted in a 
certain number of rows, and of so many of these rows all the plants 
should have their flowers crossed by one description of superior 
_ Cotton ;—the plants of so many other rows by another description 
of superior Cotton, and so on:—and each flower, when crossed, 
“might be marked by a small piece of coloured twine being tied to 
“its stalk. 
' The ripe seeds obtained from these crossed flowers should be 
sown in distinct patches,—that is to say—those resulting from the 


cross with the “Bourbon” in one place, those from the “ New 
“Orleans” in another, and so on for the rest. 

> When the plants raised from these seeds come into bearing, a 
great diversity would probably be exhibited by them respectively, 
ts as regards healthy appearance, prolificness and the quality of the 
_ staple. The inferior ones should be pulled up and thrown away, 
and the better kinds retained and numbered, and their compara- 
, tive qualities well examined and recorded. 


oy ’ 
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If it should be found that real progress had been made towards 
improvement of the Native Cotton, the system of crossing might 
be still further carried on, using the plants of the already improy- 
ed stock, instead of those of the original Native kind, for crossing 
upon: and this operation might be carried: on for several genera- 
tions of plants until the maximum improvement should be consi- 
dered to have been realised. 


Believe me, &c., 


(Signed) G. H. Tuwairzs. 


To J. GotpINGHAM, Esq., &c., &c. 


The Committee consider the foregoing proposition as exceed- 
ingly ingenious and likely to prove a means of improving Native 
Cotton, so as to produce from it an article of good staple. 

In recording their thanks to the Chamber of Commerce, for the 
opportunity afforded them of perusing Mr. Thwaites’ letter, the 
Committee determine to draw up a brief memorandum of the best 
method of Hybridising (or crossing) Cotton: this will be submit- 
ted at the next Meeting and will be communicated to the Cham- 
ber of Commerce and the Board of Revenue; and also be pub- 
lished in extenso in the proceedings of the next Meeting of the 
Committee. 

They also determine to make enquiry as to how far the results 
of the experiments in Cotton by Dr. Wight can be made known 
to, and useful to the public. 

Read letter from the Right Hon’ble Lord Harris acknowledg- 
ing the vote of thanks passed by the Committee in acknowledg- 
ment of his Lordship’s constant interest in this Society. 


Resolved, that under Regulation 5, the name of the Right 
Honorable Lord Harris be added to the list of extraordinary Mem_ 
bers of the Society, and that his Lordship be duly informed of 
this resolution. 

Read letter from R. D. Parker, Esq., resigning his seat on the 
Committee, in consequence of his final return to Europe. 

This vacancy and those occasioned by the departure from Madras 
of S. D. Birch, Esq., and J. Young, Esq., and one other before 
existing, are proposed to be filled up by the nomination of the 
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following gentlemen who are to be solicited to join the Com- 
mittee. 

H. Fletcher, Esq. 

Rev. J. R. Macfarlane. 

Colonel Simpson. 

A. M. Ritchie, Esq. 


The Secretary intimates that Mr. Brown, the Superintendent is 
at present employed under the direction of the Hon’ble the Go- 
vernor in the arrangements of the compound of Government House, 
Madras, and is to be similarly employed in the proposed PEorux’s 
Park. The Committee approve of the foregoing. 

Read the following— 


Report of the Auditors of Accounts of the year 1858. 


In conformity with the Resolution of the Committee of the 2d 
instant, we have examined the accounts of the Horticultural So- 
ciety and beg to report as follows : 


The Books submitted to us are a 
General Cash Account. 
The Subscription Book. 
A Day or Bill Book. 
The Bank Pass Book and sundry Vouchers. 

We find the balance exhibited in the Bank Pass Book, corres- 
ponds with that shown in the general Cash Account, but there are 
several omissions in the Accounts to which we now advert. The 
following item is omitted in the credit side of the general Cash 
Account. 


J. Goolden’s subscription stated to be paid on the 
Poo AUOUSE. os 6). ws Ried Capp anit seiial whol ste rahi shales 14 Oi 
The following items appear by the Day Book to have been paid, 
but are not credited in the general Cash Book. 
In Sept.—Lieut. Playfair, under the head of Seeds. 29 8 0 
Plants. 


ioe vans Aonew, Esq. oi. sewers 0s aD oiabiet iota, eh eFel ihe « 012 0 
In October. 
meeds——Captain Holmes... J...5. ...0 ceccenenes 2. St 0 


Do,—A. Christy, Esq..... itis ay gw We 2 §& 


es ecgr wetter 


© 
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In November. 


Seeds—Hon'ble W. Elliot...... Barks. ee ae Pes i 
Cs Ma Teed Esq!,.u\ eee 2. sl ee Sa als 
Colonel: McMahon... 34 ee See les ales 
In December. 
perds—C. MM. “Teed isa... <.-¢,0:.-<isypiaaieieiedgn nine acta 10°30 20 
ibn pte Wo Hiitiot: &'%) seer arene Ue’, oF ty at 
Prees—d.) Howell Tse 22) eae ce vant a ts jie oh 


In the general Cash Book, anumber of items are credited for 
seeds and plants which have no corresponding entries in the Day 
Book. 

By the Bank Pass Book it appears that the Cash balance at 
credit was in January, Rs. 1,162-3-2, whilst the balance in the 
general Cash Account is Rs. 1,031-8-2. 


Again in July by the Bank’s account, the balance at credit is 
shown to be 1,218-8-2, whereas in the general Cash Account, it 
is stated to be Rs. 1,127-8-2. 


Further on the 3lst December, the Cash balance at the Bank is 
stated to be 1,433-8-2, and the total credit balance including Cash 
in hand Rs. 1,615-4-10 instead of Rs. 1,629-4-10. The difference 
is perhaps to be accounted for by the omission of Mr. Goolden’s 
subscription of 14 Rs. in August. The discrepancies above point- 
ed out will probably be explained, and may arise from the imper- 
fect system in which the accounts are kept; we may instance that 
no corresponding entries are made in the Books for payments or 
receipts from the Bank of Madras, the balance only being shown 
by a note at foot of the monthly statement in the general Cash 
Book. 

We would therefore respectfully suggest, 

Ist. That a daily Cash Book be kept in which every transac- 
tion whether of payment or receipt be entered on its proper date— 
and that it be examined weekly by the Secretary and signed by him. 

That the entries from this Book be posted into the General 
Ledger. 

That an abstract of the monthly wages and petty disbursements 
be submitted to the Secretary and signed by him. 


3 
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The Title Deeds of the Garden we would, in conclusion, suggest 
being deposited for safe custody with the Bank of Madras. 


J. GOOLDEN, 
Rosertr HUNTER. 
Madras, February 15th, 1859. 


Memorandum on Messrs. Goolden and Hunter’s report on the 
accounts of the Agri-Horticultural Society, dated the 15th ultimo. 
Ist. Mr. Goolden’s subscription paid on the 23rd August, was 
found to have been omitted when the accounts were summed up at 


_ the end of the year, and was entered into the Income account 


drawn up for the Secretary, but was not credited to the Society in 
the General Cash book, prior to its being sent for audit. 

2. The accounts mentioned as paid, were in arrears at the end 
of December 1858, and were paid and marked so in the Bill Book 
in January, which will be seen by the Income account for that 
month. 

R. Brown, Superintendent. 
Hort. Gardens, 8th March, 1859. 


The Secretary intimates that he has examined the accounts and 
finds the foregoing strictly correct He also informs the meeting 
that since 1st January 1859, the accounts have been kept in the 
prescribed form and since examined by him and found correct. 
The accounts are now audited by him every week, and will be 
submitted to the monthly meeting of the Committee hence- 
forward. This arrangement is approved. 

The Title Deeds have been made over to the Secretary of the 
Madras Bank, whose acknowledgement is to be retained by the 
Secretary of the Society. 

The Committee acknowledge with many thanks the receipt ofa 


- small packet of China Peas from Captain Proudfoot. These are 


to be sown in the gardens for experiment. 
_ The following gentlemen are unanimously elected Members of 


the Society. 


T. G. Clarke, Esq., R. Sladen, Esq., J. W. Mudge, Esq., A. H. 


‘Sullivan, Esq., C. S., T. Pritchard, Esq., and Captain Obbard. 


Notice is to be given to all Members in, or near, Madras, that 


_ the Annual Meeting for the nomination of Office Bearers and to 
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receive the Report of the Committee, will take place on Friday 
July 15th, at 6 a. m. precisely. A full attendance of Members is 
earnestly solicited. 

The following Members are to be constituted into a Sub-Com- 
mittee to revise the rules and regulations and to prepare an Annual 
Report. 

Hon. W. Elliot, Esq., Col. McCally, H. B. Montgomery, Esq., M.D. 

The Secretary intimates that the Proceedings of the Society will 
be henceforward re-published in the Journal of the Madras Literary 
Society. 

The next Meeting will be held on Wednesday 13th of July, 
when the Sub-Committee will present their Report for approval. 
Until further orders the Meetings of the Society are appointed to 
take place at 6 a. M. 

Watter Exxtiot, Chairman. 4 
Howarp B. Montgomery, M. D., Secretary. 


Annual Meeting of the Agricultural and Horticultural Socrety 
of Madras. 


The Annual Meeting of the above Society was held on Friday 
the 22nd July 1859, and was attended by the following Members. 


Sir Adam Bittleston, Kt., Captain Hope, 

Colonel G. W. Y. Simpson, C. Dale, Esq., 

Colonel R. Hamilton, R. Hunter, Esq., 

A. J. Scott, Esq., M.D., ' Major Black, 

Dr. J. G. Shaw, Dr. Montgomery, Secretary. 
Dr, Mudge, 


(Before the opening of the Meeting, the Members present sat in 
Committee to examine the proposed rules which were slightly 
altered by them). 

This having been done, it was proposed by Colonel Simpson and 
seconded by C. Dale, Esq., that Sir Adam Bittleston dotake the 
Chair. 


Sir Apam Brrrneston in the Chair. 
The Secretary, in the unavoidable absence of the President of 
the Committee (Hon’ble W* Elliot, Esq.) read the following 
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Report of the Committee of the Agri-Horticultural Society for 
the year 1858, and January to June 1859. 


The Committee have determined to resume the practice, former- 
ly in force in this Society, by which an Annual Meeting should be 
convened to afford to all Members of it an opportunity of examin- 
ing a record of its general working and management, and therefore 
beg to submit the following for your information. 

On reviewing their proceedings, it is found that materials do not 
exist for a connected narrative of all that has been done, and 
therefore it has been determined to notice only the special sub- 
jects of interest under their several heads. The present report 
embraces all that has occurred between the ist January 1858 and 
30th June 1859. 

General Management of the Society.—This has continued vest- 
ed in the Committee in which several changes have occurred ow- 
ing to the return to Europe of some of its Members. On the dth 
of May 1858, Mr. Maclagan resigned the Secretaryship and was 
succeeded by Dr. Montgomery. The Committee desire to record 
their thanks'to Mr. Maclagan for the ability with which he con- 
ducted the duties of his office. 


Mr. Brown, who has been Superintendent since July 1857, and 
who was selected by Professor Balfour, of Edinburgh, has con- 
ducted himself to our entire satisfaction and displayed both zeal 
and ability in the discharge of his duties. ‘The Gardens are kept 
most carefully and have much improved under his charge. Re- 
cently he has been also employed in the works connected with the 
improvements going on in Government House Compound and in 
the proposed People’s Park. The Committee has approved of 
this arrangement which was sanctioned on the stipulation that it 
should not be allowed to interfere with his proper duties in the 
Garden. 


The Committee cannot submit their Report without bringing 
prominently to notice the active and zealous exertions of their Se- 
cretary, Dr. Montgomery, by whom the general interests of the 
Society have been greatly benefited, more especially in the intro- 
‘duction of useful reforms and in bringing its objects more gene- 
rally before the public. 
mvOL. XX. 0. s. VOL. YI. N. 5. 
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Annual Exhibitions.—Two have taken -place, one in February 
1858, and one in February 1859. The former of these was suc- 
cessful and well attended by the Public. Before the Show of the 
present year, the Committee had submitted to them the desirabi- 
lity of preventing, as far as possible, the unnecessary crowding of 
the Garden, on these occasions, during the inspection of the 
Judges, and while the Members of the Society might desire to 
examine carefully the Flowers, Fruits and Vegetables exhibited. 
It was therefore resolved to issue admission tickets to Members 
and their friends, and to postpone the admission of the general 
public until after 12 o’clock. 

Tickets were however freely distributed on that occasion to all 
persons, but henceforward the rules, on this point, which were 
passed last January, and which are now submitted for approval, will 
be enforced. 

The last Exhibition was unusually successful owing to the active 
exertions of Colonel Colbeck, Mr. Maclagan, the Secretary, and 
the Superintendent to whom the thanks of the Committee and of 
the Society are due. 

With reference to all future Exhibitions, the list of Prizes to be 
offered are to be prepared as long before as practicable. The 
Committee would suggest that at the meeting next succeeding each 
Annual Exhibition, the list of prizes and rules for the following 
year shall be determined on as far as possible. This has been al- 
ready done as concerns the next Exhibition. The Regulations 
for Visitors and Exhibitors in the Show for 1860 are already in the 
possession of the Members of the Society. It is considered desira- 
ble that these Regulations shall be incorporated in the rules of 
the Society, so that all persons anxious to be informed on such 
points can be furnished with the required information in the same 
pamphlet which details the names of Members and the general re- 
guiations of the Society. 

Proceedings of the Committee.—The Committee consisting of 12_ 
Members with the President and Vice Presidents of the Society 
have continued to meet regularly once a month at the Gardens, in 
compliance with the resolution of the Annual Meeting of 1840, and — 
the requisite publicity has been given to their Proceedings by the 
publication of them in the leading newspapers at the Presidency. 
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Arrangements were also made whereby copies of them in a sepa- 
rate form were procured and forwarded to all Members gratis. 
The Proceedings of the Society have also been included among 
those which it is proposed to insert in the Madras Journal of Lite- 
rature and Science where they will find a permanent record of easy 
access. 

It is hoped that the foregoing may be productive of increased 
interest on the part of the public in the working of the Society, 
and the Committee would receive with much pleasure for consider- 
ation at their Meetings any notes or papers treating of practical 

subjects or containing suggestions or facts relative to the cultiva- 
tion of useful or ornamental plants. 

Although it is not possible to recapitulate all the subjects which 
have engaged the attention of the Committee during the past 18 
months, and which may be regarded as of general interest, yet they 
desire to allude more particularly to those points relative to the 
cultivation of Cotton which have come before them. ‘Two tons of 
New Orleans Cotton seed, sent out to the Society by the Manches- 
ter Cotton Supply Association, were transferred to Government 
with the suggestion that quantities of seeds might be transferred 
gratis at Government expense to the Collectors of the several dis- 
tricts of the Presidency with a view to their being placed, without 
charge, at the disposal of any persons anxious to introduce the cul- 
tivation of this valuable species of exotic cotton. A pamphlet de- 
tailing the method of cultivation of it was also recommended to be 
published and widely circulated at Government expense. Both 
these recommendations have been approved by Government and 
are now being carried out. The Committee hope to have the plea- 
sure of hereafter reporting favorably upon the result of the attempt, 
thus made, to naturalize one of the most productive species of this 
valuable plant. On this latter point, the Committee desire to refer 
to the very interesting letter contained in their Proceedings of the 
15th of June in which Mr. Thwaites advocates that experiments 
‘should be made systematically of crossing the best kinds of native 

Cotton with “ Bourbon,” Sea Island’? and ‘‘New Orleans’’ Cot- 
3 ton. The Committee having given their full consideration to this 
Suggestion consider it to be of a most valuable description and 
: purpose republishing the letter alluded to, together with a memo- 
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randum of the best method of carrying it into effect, in the pro- 
ceedings of the next monthly meeting to be held on the 3rd proximo. 

Management of the Gardens.—During the period under notice, 
the Society’s Garden has been much improved in general appear- 
ance and condition by a strict attention to its internal arrange- 
ments, and this without any increase in its fixed establishment, or 
current expenses. Additional walks have been made allowing of 
- free access to every part of it. A quantity of brush wood has been 
removed from the bottom of the Tope, in the centre of the Garden, 
by which the circulation of air has been increased and the pic- 
turesque appearance of the Garden much enhanced. The hedges 
and shrubberies have been thinned and dressed. The old tank has 
been repaired and several ornamental shrubs planted on the Lawn. 
Gates have been erected at all the entrances to the Gardens, and 
the formation of a tree nursery has already been commenced. A 
new tank for the exhibition of Water flowers is now in course of 
construction and will probably prove a considerable attraction to — 
visitors. 

4 Specimens of the Manilla Hemp plant (Musa Textilis) have 
been successfully introduced. ‘These were received from Col. Bal- 
four, c. B., in February 1858. The plants are now 20 feet high © 
and are thriving in every respect as vigorously as the common 
plantain. Many other useful and interesting plants have been in- 
troduced into the Gardens. Among these may be mentioned the 
true West India Ginger, roots of which were brought from Ceylon 
by Mr. Goldingham. Plants of these may be had on applivation 
to the Superintendent. The Sorghum brought to notice by Mr, — 
Balfour was also grown successfully. The “ Ife’ (Sunsevera Cy- 
lindica) forwarded by Sir W. Hooker, F. u. s., has also been suc- ~ 
cessful. _ 

Large collections of Australian Seeds have been presented by © 
Colonel C. A. Browne and Colonel Lawford, and the collection of i 
Orchis has been enriched by valuable contributions from Major A 
General Johnson and others. A system of Correspondence is now a 
being organize(| whereby a mutual interchange of plants can be 4 
effected. : 

Finances of the Society—The accounts for the year 1858 q 
have been submitted to the Auditors and been found by them to — 


APRIL—SEPT. 1859. ] Proceedings. 221 


be in a satisfactory state. The suggestions offered by the Auditors 
have been all complied with during the present year. The 
financial position of the Society may be regarded as slightly im- 
proving, and it is only to be regretted, that the limited number 
of Members does not give encouragement to any hope that its 
capital will be sufficiently augmented to allow of an extension of 
its operations or an increase of its public usefulness. 


Number of Members.—On the 1st January 1858, there were 
75 paying Members, and on the 30th June, this rose to 85. The 
Committee regard this increase as satisfactory, but would de- 
sire to bring prominently to the notice of the Members that the 
Gardens do not receive such general support as they are fairly en- 
- titled to. They are open at all times to the free use of the families 
of all persons, and the Committee hope that henceforward a larger 
amount of subscriptions will be made available. The allowance 
granted by Government is by no means sufficient to defray current 
expenses, and owing to the small number of Members, the gratuitous 
distribution of European vegetable, and Flower-seeds is not car- 


ried out on so liberal a scale, or to as many persons, as is desirable. 


In conclusion, the Committee desire to submit copies of the re- 
gulations of the Society as amended at a recent meeting of the 
Managing Committee. The objects of their revision were the 
simplification of complicated and unnecessary regulations and the 
substitution of brief and clear rules for those formerly in force, and 
objectionable in length and want of perspicuity. The entrance 
fee is proposed to be abolished ; the number of the Committee re- 
mains the same, but the offices of President and Vice-President are 
merged into the General Committee, who will from their own body 
select their own Chairman. 

The present President and Vice-Presidents will join the Com- 
mittee, and the three additional Members thus added will be gra- 
dually absorbed on the occurrence of vacancies. 

The Patron and Vice-Patrons, who hold office, toa great degree, 
ex-officio, are requested to continue in their present position. 

The Quarterly Meetings formerly ordered to be held are abolish- 
ed, and the laws regarding exhibitions are incorporated in the laws 
of the Society. 
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This amended code of Regulations is now submitted for favour- 
able consideration. 

Proposed by Colonel Hamilton, and seconded by Dr. Shaw, that 
the foregoing Report be adopted, printed and circulated with a 
list of all Members and with the Regulations of the Society as re- 
vised and approved this day. Carried unanimously. 

Proposed by Captain Hope, and seconded by Major Black, that 
the following gentlemen constitute the Commiitee for the year 
1859-60, under the plan proposed in the Annual Report, and that 
Dr. Montgomery be requested to continue his services as Secre- 
tary. Carried unanimously. 

The Hon’ble W. Elliot, Esq., G. S. Hooper, Esq., Licut. Col. 
A. McCally, A. J. Arbuthnot, Esq., H. F. C. Cleghorn, Esq., m. D., 
Lieut. Col. H. Colbeck, C. Dale, Esq., J. Goolden, Esq., R. Hun- 
ter, Esq., A. J. Scott, Esq., m. p., J. D. Sim, Esq,, H. Fletcher, 
Esq., Rev. J. R. Mac-arlane, Col. G. W. Y. Simpson, and A. M. 
Ritchie, Esq. 

Proposed by Major Black and seconded by Dr. Mudge, that 
the thanks of the Meeting be offered to the Chairman for his 
obliging conduct in the chair. 


A. Birtieston, Chairman. 
H. B. Monrcomery, m. p., Secy. 


Proceedings of a Meeting of the Committee held at the Gardens, 
on Wednesday, August 3rd, 1859. 


PRESENT. 
Hon. Walter Elliot, Esq. Rev. J. R. Macfarlane, and 
Colonel Simpson. H. B. Montgomery, Esq., M. D., — 
Secretary. 


Dr. G. J. Shaw, Visztor. 


The Committee unanimously nominate the Hon. Walter Elliot, f 
Esq., to be Chairman, which office is accepted by that gentleman — 


in whose absence, the Committee will elect a President for the day. 
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Read letter from Mr. A. T. Jaffrey, presenting Six Copies of 
the “ Calendar of Operations,’ being No. 5 of his “ Hints to 
Amateur Gardeners.” 

Resolved, that the thanks of the Society be conveyed to Mr. 
Jaffrey. This pamphlet promises to be useful to Gardeners, and 
gives in a convenient form the leading particulars necessary to the 
cultivation of the ordinary descriptions of European and Indian 
flowers, fruits and vegetables. 

Read the following which has been placed at the disposal of 
the Society by Government. 

Memorandum on the hybridizing of Cotton, &c. 

As the improvement and increase of Cotton cultivation is occu- 
pying a prominent place amongst the passing events of the day, 
information from all available quarters will undoubtedly be sought 
for. 

And as the theory of cross impregnating the variety cultivated 
in this country, with exotic varieties of Gossypium or (vice versa) 
has been brought under consideration a few practical remarks at 
the present junction may be useful. 

It is well known to such as are acquainted with the Horticul- 
tural world that important advantages have been obtained by 
cross breeding, the amelioration of fruits, flowers and vegetables, 
in England and elsewhere has proved beyond a doubt that the 
vegetable kingdom is susceptible of receiving sexual impressions 
when the plants manipulated upon combine a versimilitude of 
structure, &c., that is to say when species of the same genera are 
acted upon such as cotton with cotton, apples with apples, &c. 

Hybridizing is probably one of the most important items in 
Horticulture in a commercial point of view, and with all due de- 
ference to the suggestions of impregnating varieties of cotton for 
the purpose of improving the staple article of the country, and ob- 
taining hardier varieties, a difference of opinion, it is trusted, will 
not be considered in the light of attempting to throw cold water 
upon the theory brought forth by them, no doubt cotton will re- 
ceive sexual impressions equally with other genera and species in 
the vegetable kingdom, and could undoubtedly be multiplied into 
innumerable varieties. What could be accomplished, would no 
_ doubt be invaluable towards proving the affinity of different cot- 
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tons under cultivation in various parts of the world,— decided that 
the properties of the Native cotton could be improved by inter- | 
mixture with exotic varieties, and that a quality of cotton was pro- 
duced worth double the value of that cultivated at present. A 
query arises that requires an answer; have the qualities so pro- 
duced become amalgamated with the structure and juices of the 
psuedo-variety so as to ensure a perpetuation of the improve- 
ment obtained. 

The modes adopted to perpetuate the improved fruits and flow- 
ers, in other countries raise a doubt. In the generality of cases 
the seeds obtained from the improved varieties do not perpetuate 
the improvement—they either go back to the original or produce 
inferior sub-varieties, thus proving that the seed obtained from the 
impregnated plant alone conveys the change, and the only mode of 
keeping up the varieties obtained is by cuttings and grafts and 
such like operations. Upon this subject information is much want- 
ed, herbs and vegetables have been improved and the improve- 
ment continues from carefully preserved seeds, but how or why the 
same does not in flowers or fruits remain in obscurity; drawing 
conclusions from what has been done by physiologists in investi- 
gating and eliciting information on the subject of cross-impregna- 
tion, a doubt as to the practicability of producing hardy or accli- 
matizing exotic varieties of cotton certainly exists, at least in so 
far as obtaining a permanent improvement; that cross-impregna- 
tion has been one of the triumphs of cultivation cannot be doubted, 
a trial of cotton might certainly be made. Science would be satis- 
fied and an impulse given to commerce if an improvement which 
could be perpetuated was obtained on an article of so much value 
to England as cotton. 

Whatever plan may be adopted towards the furtherance of in- 
creasing the value and cultivation of Cotton in India, the time has 
certainly arrived to steer by the “ infallible compass of truth” 
hitherto the subject has had sufficiency of ideas expended whether 
they were foolish or wise ; ideas that have not at any rate proved 
progressive towards the desired end. 

Other plans might be adopted towards acclimatizing exotic va- 
rieties of Cotton, viz., growing the seed for a year or two on poor 
soil in a medium climate, seed might even be raised in Madras or 


: 
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a similar climate, before cultivating it. One point connected with 
this subject has probably not been investigated, viz., has a field of 
native cotton while in flower and seed been carefully and scientifi- 
cally examined. Observations taken as to whether there were not 


more than one variety in the field of a more robust habit, and pro- 


ducing better Cotton than the others, this matter is worthy of con- 
sideration, such occurrences are not unfrequent in the vegetable 
kingdom, and mayhap a superior variety is at the door, while tra- 
versing the universe for a better. 


If impregnation is to be tried, a few words may not be out of 
place regarding the process which is exceedingly simple. 


The greatest part of flowering plants have the sexual organs 
within their flowers. In the Nt. Ord. Mavaceoe to which Cotton 
belongs the male organs are attached to the style or female organ 
much care would be required in impregnating them, from the close 
proximity of the stamens to the stigma, and the short duration of 
the flowers, probably the safest way to proceed in this matter would 
be to open the flowers carefully before they are developed and re- 
move the stamens with a pair of tweezers before they shed their 
pollen, after the flowers open the stigmas will require to be watched 
till they appear moist when the pollen from the variety (the pro- 
perties of which are required) should be applied in sufficient quan- 
tity to cover the stigma completely. In order to prevent accident 
from bees or insects, each flower impregnated. should be covered 
with a bag of muslin, or lace, and marked. The operation must 
be conducted in dry calm weather, notes should be carefully taken 
at the time as to the varieties used on the various plants acted 
upon. If the ‘slightest amount of impregnation has taken place 
from the original pollen of the female used as the seed produce, 
there is no chance of success, the greatest care is necessary to pre- 
vent this and to cause a complete amalgamation of properties. It 
would be advisable to remove all the other flowers from the im- 
pregnative plant, but such as have been manipulated upon, so that 
every chance towards the production of a robust habit, and good 
seed, may be given, success may not be the invariable rule, though 
it is very likely to be obtained in a few cases, probably one or two 
good crosses—.in one thousand plants, produced. 
Om, XX. 0. Ss. VOL. VI. N. 8. 
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In conclusion the introduction of foreign seed is a work of time, 
‘and as hitherto proved of doubtful utility. Impregnation is more 


doubtful still, but the improved cultivation of the native cotton © 


can go on at once, observations can be made if it does not contain 
improvable elements within itself, “* t¢me cs money,” and before 
a complete change could take place in the cultivation and aceli- 
matizing new varieties, years will have passed away and it is very 
uncertain, if success would be attained at the end. 

(Signed) A. T. Jarrrey. 


In republishing the foregoing, the Committee do not think it 
necessary to enter upon the several questions and objections raised 
by Mr. Jaffrey. They consider the suggestion contained in Mr. 
Thwaites’ letter worthy of a fair trial, and: trust that it may be car- 
ried into practical effect, so as to test the points at issue fully and 
satisfactorily. 

Too great care cannot be taken, however, in guarding against 
the possibility of the style being fertilized by the pollen of its own 
stamens and to prevent this, the latter should be removed before 
the full development of the flower. The pollen which it is desired 
to transfer to the style of the inferior variety can be easily shaken 
off from the stamens of the better plant, if these are removed “ en 
masse’’ on the perfection of the flower to which they belong. The 
New Orleans Cotton may be seen growing in the Gardens and the 
perfect flowers examined by Visitors. 

The Committee republish the following on the object to be at- 
tained by hybridizing Cotton. 


Paradenia, Ceylon, 24th March, 1859, 


My dear Sir,—I am glad to hear that a decided effort is to be 


made to give an impetus to an extensive cultivation of Cotton, for 
the English Market in the Madras Presidency, and I trust it will 
be attended with every wished-for success. 

It has occurred to me, as there would probably be some difficul- 
ty in getting the superior descriptions of American Cotton accli- 
mated in any moderate space of time, that attempts to improve the 
Native Cotton are well worthy of consideration, and I would sug- 
gest that systematic experiments should be made of crossing the 
Native kinds with the * Bourbon,” “* Sea Island,” and “ New 
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Orleans” varieties. 1n conducting the operation, the same plan 
should be adopted and the same precautions observed that are 
taken in crossing valuable flowers and fruits, with such signal suc- 
cess, in Europe. An intelligent, active and conscientious person 
should be employed, who would give the experiment a fair trial, for 
if the result should be the obtaining a variety of cotton—hardy, 
prolific and of the superior staple, the benefit would be almost 
incalculable, whilst if the experiment should not end in so favour- 
able a manner as could be desired, a problem of very great inter- 
est would have been solved, as to the affinity the several varieties 
of cotton bear to one another. 


The following is the plan I should recommend being adopted in 
carrying out the experiment. 


A moderate number ofeach of the several varieties of superior 
Cotton should be planted and carefully cultivated, each kind being 
kept separate. The Native Cotton should be planted in a certain 
number of rows, and of so many of these rows all the plants should 
have their flowers crossed by one description of superior Cotton ;— 
the plants of so many other rows by another description of superior 
Cotton, and so on:—and each flower, when crossed, might be 
marked by a small piece of coloured twine being tied to its stalk. 


The ripe seeds obtained from these crossed flowers should be 
sown in distinct patches,—that is to say—those resulting from 
the cross with the ‘‘ Bourbon” in one place, those from the “‘ New 
Orleans” in another, and so on for the rest. 


When the plants raised from these seeds come into bearing, a 
great diversity would probably be exhibited by them, respectively, 
as regards healthy appearance, ‘prolificness and the quality of the 
staple. The inferior ones should be pulled up and thrown away, 
and the better kinds retained and numbered, and their comparative 
qualities well examined and recorded. 


If it should be found that real progress had been made towards 
improvement of the Native Cotton, the system of crossing might be 
still further carried on, using the plants of the already improved 
stock, instead of those of the. original Native kind, for crossing 
_ upon: and this operation might be carried on for several genera- 
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tions of plants until the maximum improvement should be consi- 
dered to have been realised. 
Believe me, &c., 
(Signed) G. H. Tuwartss. 

Any person desirous of making experiments as suggested above 
may obtain from the Gardens a small supply of the New Orleans 
Cotton seed. And the Committee would feel obliged by any de- 
tailed accounts of such experiments for publication in their pro- 
ceedings. 

The following directions in Mr. Thwaites and Mr. Jaffrey’s let. 
ters must be carefully observed in carrying out the systematic hy- 
bridzing of Native Cotton. 

The Committee desire to acknowledge the receipt from Dr. 
Mudge of a packet of seeds said to belong to a “ bright yellow 
Showy Creeper from the woods of Newara Ellia.” Some other 
seeds, under Dr. Mudge’s care, have produced healey plants, 
which have not, however yet flowered. 

Resolved, to send some of the seeds now received to the Laul 
Baugh Gardens, Bangalore, where Mr. New is requested to give 
them a fair trial. Some seeds will also be forwarded to Utaca- 
mand (Ootacamund) to Mr. McIvor. The seeds seem to belong 
to a species of Crotolaria, but it is feared that they may not be wel 
suited to this climate as the place from which they have been 
brought is considerably above the level of the sea. 

The monthly accounts are submitted and approved. 

The following Gentlemen are elected Members of the Society 
with effect from Ist July. 

Amir Ud Dowlah, Major Lawder, 44th Regt. N. I., Rev. P. Per- 
cival, F. B. Maloney, Esq., C. S. and Major Orr. 

The next Meeting will be held on Wednesday the 7th Septem- 
ber, at 6 a. M., at the Gardens when the attendance of Members 
as visitors is requested. 

Watter Extiot, Chairman. 
H. B. Montrcomery, M. D., Secretary. 


} 
} 
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Proceedings of a Meeting of the Commuitiee held on Wednesday, 
7th September 1859. 
PRESENT. 
Sir Adam Bittleston, Vice Patron. 
G. S. Hooper, Esq., President. 


Colonel Reid, c. B. C. Dale, Esq. 
Colonel Simpson. H. B. Montgomery, Esy., m. D., 
J. Goolden, Esq. Secretary. 


Amir Ud Dowlah, Bahadoor, attended as a visitor. 

In the absence of the Hon’ble Walter Elliot, Esq., Mr. Hooper 
is elected President of the day. 

The Secretary intimates that on 12th ultimo, he forwarded to 
the Revenue Board 50 copies of the Proceedings of the last meet- 
ing, suggesting that they might with advantage be circulated to 
the various Collectors in the Presidency, and re-published in the 
several local Gazettes. 

Read.—With reference to the foregoing the following 


No. 3206. 

Proceedings of the Board of Revenue, dated 16th August 1859. 

Read letter from the Secretary to the Agri-Horticultural Socie- 
ty, Madras, dated 12th August 1859. 

(In Con. 12th August 1859, No. 4034.) 

The Board fully concur in the suggestion of the Committee of 
the Horticultural Society, and resolve to forward the papers re- 
ceived to the different Collectors with instructions to publish them 
in several issues of their Gazettes, in the Vernaculars as well as 
in English. 

2. The Board will be happy to give similar publicity to any 
valuable papers with which the Committee may from time to time 
favor them. 

(A True Extract.) 
(Signed) J. D. Sim, Secretary. 

Read application from the Church Committee at Vepery re- 
questing a collection of shrubs and plants for the Vepery and Pur- 
sewakum Burial Ground. 

Resolved, that the foregoing be complied with without charge 
as the purpose may be esteemed a public one. 
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The Secretary submits papers showing the disposal of the vege- 
table seeds received in July. By these it appears that all Mem- 
bers have received one packet of seeds, and those remaining have 
been disposed of. 

The second supply of vegetable seeds and a consignment of 
flower seeds were received by last mail, and these will be distri- 
buted to Members in a few days. 

Several applications already received from private persons will 
be then complied with, and any person anxious to purchase pack- 
ets of seeds can do so. Each packet of seeds is sold at 5 Rupees. 


As the Flower seeds received are slightly different from those 
ordered, the Committee direct the publication of the following 
List of 


Mignionette. Browallia alata. 

Balsam (fine mixed.) Brachycome (mixed.) 
Phlox Drummondii (Var.) 1 Adnothera. 

Carnation (mixed.) Larkspur (mixed.) 
Colliopsis. Indian Pink. 
Anterrhinum. Nalana Prostrata (mixed.) 
Petunea. Helichrysum Bracteatum. 
Sweet Peas. Viscoria Oculata. | 
Scarlet Geranium. Martynia fragrans. 

French Marygold. Sanvitatia Procumbens. 
Mesembryanthemum. Erysium perowskianum. 
Nasturtions. | Cyanus (new varieties.) 
Maurandya. Zinia elegans ( do. ) 
Portulacee. Salvia (mixed. ) 

Holly hock. : Lobelia (mixed.) 


Lophospermum Scandens. 


A. supply of seeds from Bangalore has been ordered and its re- 
ceipt and varieties included in it will be notified in due course. 

The Committee have to acknowledge with thanks the receipt of 
two packets of seeds from Dr. Cleghorn. One contains white 
Holly hock, Spanish Broom, Lophospermum, Chickrassia tabularis: 
the other, Indigofera, Pulchella. Swaensonia, Satinwood, Chitta- — 
gongwood, Mauramday Barclayana, Coonoor Orange (fine variety.) 
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The following Gentlemen are unanimously elected Members of 


the Society. 
C. Peilly, Esq., C. S. 


W. B. Hulhed, Esq. 
Amir Ud Dowlah kindly offered to place at the disposal of the 
Committee any fruit trees which they might desire. 
The Chairman expressed his sense of the courtesy of this offer 
of which the Committee will gladly avail themselves. 
The next Meeting is appointed to be held on Wednesday 
October 5th, when any Member wishing to attend is invited to do 


so, 
G. 8. Hoorrr, President. 


H. B. MonTGoMERY, M. D., Secretary. 


., 
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X. On the Report of the Sub-Committee appointed to” consider 
the question of writing Oriental words mm Roman Characters. 
By W. H. Bayuzy, Esa., M. C.S. 


I nave lately received a printed copy of the Report of the Sub- 
Committee appointed to consider the question of writing Oriental 
words in Roman characters, and as a Member of that Sub-Com- 
mittee I request the consideration of the Society to a few obser- 
vations which I have to make on that Report. It was prepared 
by Mr. W. Elliot after Mr. Norman and myself left; India, but as 
we had previously consulted together (not as fully as we would 
have done had health permitted) and had each written a ‘“‘ memo.” 
(mine is in pages 29—50 of the printed Pamphlet) we authorised 
Mr. Elliot to append our names as soon as he could complete the 
Report, which he has most ably accomplished, still there are some 
points, which either Mr. Elliot did not recollect, or which did not 
occur for discussion, on which I cannot quite coincide with the 
Report as it stands, and as it appears that Government have 
adopted the scheme set forth in that Report, I beg my remarks 
may be laid before them. 

Firstly. I observe that the long accent mgrks to the Sanskrit 
and Hindastani vowels e and o are omitted in page 9. It is true, 
as stated in page 12, that they are always long, and if our scheme 
was limited to Hindustani, there would not be much (though still 
Gives. O. 8. VOL. VIL. N. 8. 
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some) objection. But when we desire to frame a romanised al- 
phabet to include Tamil and Telugu, it is absolutely necessary to — 
distinguish the long e and o from the short, as in the above men- E 
tioned two languages there is a short e, anda short o. I think 
the error must have arisen from a mis-print, and should at once 
be rectified. I made some observations on this point in my 
‘‘ Memo.” (p. 33 of the printed Pamphlet.) 


Secondly. I object to the same letter and symbol, namely “‘s,” 
being used to represent the Sanskrit QJ, and the Arabic ve The 


Report in p. 7 quotes Sir W. Jones, but he only speaks of a pro- 
bable resemblance, and I think no Oriental scholar of the present 
day would consider the two letters similar in sound. The San- 
skrit letter has a sound of “ sh” in it, which the Arabic letter has 
not. It is rendered in Hindtstani words by * (vide Shak- 
spear’s Dictionary and Grammar) never by Ue It is rendered in 


Telugu by x, in which a sound of “ sh” is recognized. It is the 
first letter of such words as “ Shiva,” “ Shudra,” ‘* Shrotriyam,” 
*‘ Shaster,”’ thus exhibiting a sound quite different from Us I 
would therefore retain ‘s for Us as the Report proposes, but ren- 
der ¥[ by 's according to the scheme of Sir W. Jones, and most 
modern Orientalists. I would next point out what I think is an 
omission in page 11 of the Report. It is admitted that, , in 
Tamil must be rendered, not with two ds but as tt ; also Dp as 


t't; but no provision is made for ¢, which is decidedly—ch, 
and gs—=ng, ChF=N); ._«&==tch. I would propose to add these. 


I quite admit that theoretically it is a good rule to disallowa 
‘second Roman character for the same Oriental letter, and that it is 
better to explain in the scheme that such and such a letter is 
sounded differently in certain positions, the same as a learner is 
taught when studying the original language ; but still in a Glos- 
sary for instance, written in Roman character every one is not 
supposed to know what the original word is. Thus in the Te- 
lugu word “ pampw” (a field,) the reader would probably pro- 
nounce the last p the same as the first, and rightly; but in 
the Tamil word “ pampw” (a snake), he would not be aware, 
(unless he knew in what language the word was in the original, 
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that the second p is a decided “b.” The Tamil language is pe- 
culiar in this respect, as observed by Professor Wilson in the 
Preface to his Glossary, and I think the Report requires amend- 
ment in this matter, as regards the Tamil letters ate ane 


With regard to e I would observe that as an enzteal (I am not 
speaking of words derived from the Sanskrit) it is not a true 
sibilant, but something between ‘“‘ ch’ and “sh,” but more of the 
former. If I recollect right Dr. Caldwell in his work on the 
Dravidian languages states that according to theory, it ought to 
be “ ch,” and we find its sound well shewn in the words commonly 
written “ Chinna,” “ Chuttrum,” “ Chunam,” “ Chuckler,” “* Chat- 
ty,” ‘“Cheroot,” &c. On this account I proposed in my Memo. 
(pp. 31-32 of printed Pamphlet) to render its. The printer has 
however omitted the infra linear mark, but has shewn it in some 
of the words in p. 46. I do not propose in this case to use a 
different letter, but to use a diacritical mark. 


With regard to the letters g 5 1) I propose to use a different 
letter in certain positions. The Report (p. 11) does not admit 
this, and I see by Mr. Elliott’s Memo. (p. 21 of the printed Pam- 
phlet) that he objects. But Isubmit that the subject requires 
farther consideration. As I said before, if the reader always knew, 
when he met with a word the original of which was Tamil, that is 
was ‘Tamil, the distinction might not be necessary, but in looking for 
words ina Glossary, how very few people would know what was 
the original language of the word sought. I have instanced ;yripry 
which I think should be written “pambu.” Professor Wilson 
admits this, and writes g 1b, my (waste land) “ karambu,” &c. I 
pointed out in my Memo. (p. 32 of the printed Pamphlet) the va- 
riations in the sound of ,;, sand g, I would therefore write 
lorarentta (a sub-division of a District,) ‘‘ maganam,”’ and 
(p20, (the name of a certain tribe of Tamulians) ‘¢ Mudali.” 

‘Had these points been once discussed and settled by a majority 
of the Committee, I would not have urged them; but they were 
not discussed, and I hope it is not too late fo request their con- 
sideration, before Government finally determines on a scheme of 
transliteration. — 


% 
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I do not quite approve either of “x” as an equivalent for the 
Sanskrit a, for it ignores the ‘“‘h” altogether, and both Mr. Nor- 


man and myself preferred “ ksh,” as the least of two evils, for the 
letter does not often occur. 


The Report does not clearly state what equivalents are pro- 
posed for the Telugu 35 and. In p. 11 objection is taken to 
using “ch’’ and “j” in Telugu words derived from the Sanskrit, 
but itis not actually stated if “‘ts’” and ‘dz’ are approved. I 
can see no better rendering, though Rule 3 (p. 3) is broken in 


both instances, as well as in “ ch’ for ra ch’? TOY e oh” dor 


¢, and “sh” for. The Report is also silent as to the mode of 
writing the Hindiastani 5 when it follows ra Are we to write 
“ Darkhast’”’ or ‘“ Darkhwast,”’ or ‘‘ Darkhwast”? I prefer the 


latter. I conclude that my proposal (p. 43) to render the hamza 
by an aspirate, 1s approved. | 


I quite concur in all the rest of the scheme as proposed in the 
Report, and admit that in some instances it is an improvement 
upon mine, though the differences are only (except in two cases 
above named) of minor importance. 

I trust that 1 with the infra linear mark will be retained for 


the Tamil LD, and the inverted comma for the Arabic -. After 


reading all that is written in the Report and Appendix as regards 
the »» lam still of opinion that it is better represented by 1 than 
by r, rl, or zh, Beschi is certainly the best of all the authorities 
quoted. The reference (p. 26) to the ‘Sabda manjari’ seems de- 
eisive. Mr. Elliot I observe leans to Mr. Ellis’s “ zh,” but I have 
always thought that by English readers this would be pronounced 
like the z in “ azure,” and I have found this when I have placed 
such words as “ kizhpak” (the name of a place) ‘‘ Vellazher” (the 
name of a tribe) ‘“'Tamizh” (the name of a language) ** Tazhai” 
(the name of a shrub) before friends unacquainted with any 
oriental language. By substituting “ 1” for “zh” in the above 
words, I have found the pronunciation come much closer. 

As to the ¢? I see Mr. Elliot leans to the Missionary alphabet 
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(p. 28 of printed pamphlet.) It is not very clear what they pro- 
pose. If it is simply a comma above in lieu of the a it is much 


the same as what is adopted, namely an inverted or reversed com- 
ma; the latter being preferable, inasmuch as it cannot be mis- 
taken for an aspirate. If the example given in p. 28 is rightly 
quoted I must think it objectionable. The word | s«| is writ- 


ten nat. But what has become of the zadar before the . > 


Shakspeare writes it la*nat, and the scheme adopted in the Report 
would write it la*nat. Again if the above case is correctly quoted 
the word Jj (a nail) would be writtea n’l for there is no zabar 


(or a) between the ead the |}. 


It would be a great. convenience if no Capitals were used in 
writing the Romanised Oriental words. The original languages 
have no Capitals, and their use is often inconvenient when the 
diacritical marks have to be added. 

I presume that by the Government order of 12th Sept. 1859, it 
is intended that the scheme set forth by the Sub-Committee is to 
be adopted in official correspondence, though the wording of that 
order is somewhat obscure, as it speaks of Sir Wm. Jones’ sys- 
tem as modified by the Asiatic Society and Professor Wilson and 
the Madras Literary Society, now I believe that these three au- 
thorities do not coincide in their modifications, and it requires to 
be distinctly stated which modification is to be introduced. 


I would also submit that farther preparatory explanation should 
be afforded before it can be expected that the servants of Govern- 
ment can carry out their orders. Long usagein a particular mode 
of spelling is not so easy to cast off at once. I find even Mr. 
Elliot, in his ‘scheme,’ constantly writing Sanskrit with a c instead 
of ak; andin one of the printed letters of 1834, bya distinguished 
advocate for pure spelling, I find ‘ Hindastan{’ spelt ‘ Hindust’hani.’ 
Again in a late order of Government which affects the unusual 
spelling “ taluq,” (it should be ta‘alluq) the old fashioned ‘* Oolun- 
goo’ stands out in broad Gilchristian deformity ; whilst we have 
** Mirasdar” and “ Carnum” (it should be Karanam) as a set-off 
against ‘“‘ fusly” and “ Sheristadar.” Again in the printed copy 
of the address of the Goyernor of Madras to Narsingha Rao, I 
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find the old spelling Kandy transformed into “ Kandi,” whilst in 
the same paper Bellary declines to become “ Ballari.” 

It is impossible for the servants of Government, or any body 
else, to give the right spelling, even if assisted by a perfect scheme 
of transliteration, unless they know how the word is written in the 
original, and it so happens that most of our Official terms, and 
very many proper names of Pensioner, In‘amdars &c. are Hindis- 
tani or Persian ; languages which hardly any of our Officials 
know how to read. For instance—the word commonly written 
‘‘ Nuzzerana” (and I do not see that we can find an English 
equivalent). How few Officials, European or Native, could spell it 
rightly even with a perfect scheme of transliteration set before 
them, simply because they do not know how it is written in the 
original. ‘They would hardly guess ‘ Nazrana.’ So with such a 


name as “‘ Meer Zynool Abdeen.”” How is a person unacquainted 


with the original vernacular spelling, to know that it is ‘* Mir 
Zainu-l-*' Abidin” ? 

In my humble opinion ¢wo preparatory steps should be taken 
by Government before ordering a new mode of spelling, 1st, a 
complete scheme should be set forth by authority. 2ndly. Lists of 
words in most common use, such as Official terms, names of Per- 
sons, Places, Months, Years, Tariff articles &c. should be prepared ; 
written both in the original language, and in the authorised 
Roman letter orthography. 

I submit that no complete scheme has yet been set forth. That 
of the Madras Literary Society is good as far as it goes (with the 
one or two exceptions I have pointed out), but it would not meet 
many words of constant occurrence. 

It is still a question how the ‘hamza’ should be noted in such 


words as cs\ je) an orchard \ fit. Should it be ‘amra-i’ and 


‘la-iq,’ or amra'{’ and “ 14'-iq’” ? 

For such a word as (.__,{ gat (an offer) no rule is laid down as 
to the ‘ I should write it ‘ darkhwast.’ So, as to the final h in 
Hinddstani words. There is no rule to show if two such words 
as S50 a mosque and sli a writing, are both to end with ‘h” in 


transliteration, or whether one is, and the other not. 
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It is not stated if Professor Wilson’s dictum that to pronounce 


y like w is an “‘ Indian cockneyism,” is approved. 


It is also a question not met in the ‘ scheme’ whether words ni 
Tamil and Telugu derived from Sanskrit are to be spelt as written 


in the vernacular. Is uy) to be written “ ptimi” or “ b’humi’ ? 
and how as to such words as @yyraip vira@usen Which in 


Sanskrit are B’hoga and B’hagya, Is SD Hwip virtue to be written 
D'harma. 


It is not stated if the final ‘u,’ unpronounced in several Tamil 
and Telugu words such as Anaikattu, Gudaka Pattukattu, Tap- 


palu, Purambokku, is to be omitted in writing ; or the final ‘an’ 
in such words as Maniyakkdran, Paluiyakkdran, Kavalkaran, &c. 

I now come to the 2nd step that I think should be taken before 
Officials are ordered to adopt a new spelling: namely the prepa- 
ration and publication in the original vernacular, and in the au- 
thorized Roman character, of lists of words in common use, to 
guide those who cannot be expected to know how these words are 
written in the original. There are scores of terms in constant and 
familiar use, such as 


Nunjah. Banghy. Lac. Mootah. 
Poonjah. Batta. Cowle. Garce. 
Cutcherry. Curnum. Shroff. Olluck. 
Mohturfa. Crore. Soucar. Viss. 
Pyacarry. Deloyet. Jummabundy. Mercal. 


and not one Official in 100 knows how they are written in the ori- 
ginal, and few therefore would be able to comply with the orders 
of Government, unless they give some guidance. The same with 
the names of Persons in Pension lists, Parwanas, Sanads, &c., a 
matter often of great importance. How few can be expected to 
know the way in which such words as the following are written 
in the original. I give the ordinary spelling. 


Abdool Cawder. Zynool Abdeen. 
Azeem ool moolk. Syed oon-nissa Begum. 
Imtyazood Dowlah. Saliya Beebee. 


Ebraheem Cawn. ! 
I have myself known practically the trouble and confusion caused 
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in tracing the right to an “inam, from confounding “ Fui zu-lla- 
Khan” a man’s name, with “ Fazila Khanam” a woman’s name ; 
and ‘“ Ahmad’ with ‘ Hamid.’’ Surely ‘Chowry Mootoo” 
“ Trimul a charry” should not be so written: this would be as 
bad as the spelling of the name *‘ Bhonsala” in our old treaties, 
viz: ‘* Bouncello’, and the stereotyped spelling of ‘ Tippoo Saib.” 

In the scheme proposed by myself and printed with the Sub- 
Committee’s Report, I gave examples (page 46) of 263 words of 
common occurrence in official correspondence. ‘The translitera- 
tion there given requires to be slightly altered to suit the amend- 
ed scheme, and then these words would form a useful list. There 
should also be a list of about 200 most common names of Persons, 
in Hindustani, Tamil, Telugu, Mahratta &c., and Collectors and 
Paymasters should send Nominal Rolls in the Vernacular to the 
Government Office, in order to have every name therein entered, 
written in the authorised manner for their guidance. Native terms 
used in the Sea Custom House Tariffs should also be formed 
into a list; that is if ‘“‘ Cundaloo” is to be spelt ‘“ Kandalu” and 
““ Ghee” “ Ghi’ and “ Gunny Ganni, and Godauk Gudaku.” 

The correct writing of names of Places requires consideration. 
I see by the Government Order that they speak of certain names 
being as it were stereotyped by long usage and these are to re- 
main. I think the example given of ‘ Negapatam’’ is unfortu- 
nate. There would be little change in writing it correctly ‘“ Na- 
gapatam,’’ and if such a word as that is to remain unaltered, it is 
difficult to see what are to be altered. I see in Government papers 
the new spellings of “ Kandi,” and “ U'sir,” surely these are 
greater innovations than ‘‘ Nagapatam.” Are we to introduce a new 
scheme of writing Oriental words, and then remain content with 
such barbarisms as 


Curcumbaddy. Tripetty. 

Pulmanair. Carangooly. 

Moolwagegle. Conjeveram, Sli peut 
Guzzlehutty. Chittoor. 

Tellicherry. Cuddapah. 

Oolundoorpett. Streepermatoor. 


all of which are stereotyped enough. But then the question 
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arises, as to what names of places are so spelt now, but to write 
them correctly would lead to actual confusion and inaccuracy. It 
would not perhaps be asking too much of Government, to expect 
them to decide, and give a list of aid such names, such perhaps as 
Madras, (the proper spelling of which no one knows,) Pondicher- 
ry, Tranquebar, Trichinopoly, Triplicane &c. 

It should be considered whether Vellore, Nellore, Chingleput, 
Coimbatoor, Poonamallee, Seringapatam &c. should or should not 
be correctly written. At all events a list should be made of all 
exceptions. 

A correct list of the Muhammadan months should be prepared, 


and such words as ‘‘ Rubbee oo-lawl,”’ for Rabicu-l-awal and Ju- 
madisany for Jamada-'s-‘sani repudiated. It might at the same 
time be made known that the year of the Hijra (vulg Hegirah) is 
easily reduced approximately to A. D. by deducting 3 per cent. 
and adding 622. 

The list should also contain the Tamil and Telugu years and 
months; though as regards the Tamil years, it is a question if the 
Sanskrit orthography should be retained, or the Tamil spelling 
adhered to throughout. Are we to write “ Prijétpati” or ‘* Pir- 
sorpati?’ If the latter, is the Sanskrit orthography to be adher- 


_ ed to throughout 2? If so, a correct spelling of each year can only 


be made out by some one acquainted with Sanskrit. The list 
should also contain the correct spelling of the Muhammadan and 
Hindi Feast days. JI have seen extraordinary renderings in 
some official orders as to Native Holidays, such as “ Soo- 


 berat’? for ‘“ Shab-i-barat,” ‘“ Buckreed” for “ Bagr'id,” 


“ Audy Pundyga’ for ‘“’Adi pandagai.” The Madras Con- 
stables know the Muharram as the “ Hobson Jobson Feast!” 
from Hasan and Husain, the martyrs celebrated therein. 

I now proceed to notice the objection taken to interfering in the 
present spelling of many words on the ground that they are ste- 
reotyped by language, and are secured by a kind of official gua- 
tantee in the wording of the Regulations, General Orders, &c. 
Really if we are to retain the orthography in these cases, we may 
as well give up the scheme of transliteration altogether, as far as 
official terms are concerned. Ifthe scheme is to be adopted at 
Mon. Xk. ©. §. VoOLAVII. N. s. 
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all, it will be against those time-honoured barbarisms that the 
crusade must first commence. Take the following: 


Jagheer. Cusbah. Moonsiff. 
Polygar. Zillah. Mohturfa. 
Sunnud. Sudder. Sayer. 
Cutcherry. Foujdarry. Veesabaddy. 
Curnum. Adawlut. Cutwal. 
Cowle. Ameen. Sheristadar. 
Jummabundy. Shroff. 

Talook. Soucar. 


Those must all stand as they are, if long usage and the Regula- 
tions are to uphold them. 

Again who is to be the judge as to whether any particular word 
is to be considered “ stereotyped’? Opinions will differ. Take 
the following : 


Punchayet. Puttah. Cutbaddy. 

Dufter. Teerwa. Cavilgar. 

Daloyet. Oolungoo. (This last word in 
Lubbay. Mootah. Trichinopoly Town is 
Tindal. Annicut. known as Cow-karra) ? 
Lascar. Harem. 

Banghy. Turrum. 

Cutcha. Lac. 


Out of 20 persons who had considered the subject, 10 might say 
they should all be altered, and 10 might say they are stereotyped. 


I admit there are difficulties, but all I contend for is, that it is 
for those who order a new system to be introduced, to declare dis- 
tinctly what are the exceptions; that there may be no mistake. 

Many persons may see no objection to changing “anna” to 
ana, who would repudiate changing rupee to “ rupiya.”’ Then 
again the coin we calla pie. Surely it should be written “ pai” 
thus distinguishing it from the Bengal “ paisa.”’ Its plural should 
be “ pais” for to make the plural pice is not in accordance with 
any known language. 


There will also be some consideration required as to the Weight 
and Measures. If ‘lac’ is to be written “ lak’h,” then “ crore”’ 
should be *“‘karor.” If “seer” is to be “ sér,” then “ olluck” 
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should be “alakku.” If we are to adopt “tim” and “ putti’ 
then we should have “ padi” (for the Madras measure or puddee) 
and “ marakkal” (for marcal.) The word “ maund”’ I believe to 
be a corruption of the Persian “man” (generally written “mun” 
in Bengal.) 

Besides the word “rupee” the word “sepoy’’ is one requiring 
consideration. At one time the “ Friend of India” always spelt 
it “ sipahi” which is correct, and this spelling could not give rise 
to any error. ‘‘ Mohur”’ should be “ muhur.” * “ Fanam’’ in the 
original is “ panam” ( LIGOOTLD, ) Is this to be adopted? Again 


such words as ‘ arrack’ (‘araq) ‘ chuckler’ (sakkiliyan) ‘ tope’ 
(toppu) ‘chatty’ (Satti) ‘ Toddy’ (tari) ‘ pariah’ (paraiyan) ‘ choul- 
try’ (Sattiram) may by most persons be considered Anglicised and 


be entered in the list (for I conclude some list must be made out) 
of exceptions. It will not do to give a licence by the word, &c. 


I perceive in the printed copy of Sir C. Trevelyan’s address to 
Narsingha Rao that the old spelling Cutcherry is changed to 
“ Kach’hari.”” Now after such a reform in the case of one of the 
most stereotyped of words, there can hardly be a reason for refus- 
ing a similar reform in the writing of another Revenue stereotyped 
word “ryot” or the D. P. W. word “jelly,” or the Military 
“‘ Batta,’ or the judicial “ pottah,” or the Commissariat “ corni- 
copoly” (supposed by some to be connected with corn or gram) 
or the Marine ‘“ catamaran,” or the Police “ taliary,”’ or the Cus- 
tom House “ maund.” Then “ parcherry,” “ cooly’ and ‘ dooly” 
must yield to the innovation, and should not ‘“ jastee’ be 
“ ziyadati.” 

P. S.—As “ Kandy” is written by authority “ Kandi’ and 
« Ossoor’’ “ Usur,” I conclude Vepery should be written “‘ Véperi,” 
and ‘“ Mylapoor” “ Mayilapur”’ and “ Perumbore’ “ Perambir.” 
If so, should not “ Chepauk” be written “ Sepakkam,” and 
“ Eemore” Elambir ? 


I have avoided entering into any discussion as to the advan- 
tages expected from transliteration in general. There can be no 
doubt that for words used in official correspondence, a reform is 
necessary. 
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MEMORANDA. 


I have looked through Mr. Bayley’s objections to the Sub-Com- 
mittee’s Report, and am glad to find that I am able to concur in 
almost all of them. In some instances I have to plead omission 
and want of sufficient perspicuity on my own part as having led 
Mr. B. into error regarding my intention, in others he has over- 
looked my meaning, but on the whole we substantially agree, and 
had the draught report received the benefit of his supervision, it 
would, I am sure, have appeared in a more perfect shape and been 
free from the objections he has pointed out. 

These I will notice seriatum : 

1. With regard to the long e and o, I certainly never intended 
that they should not be distinguished from the short sounds of the 
same vowels, and I never fail to note them with the accentual 
mark in practice. - I see, however, that these marks are omitted 
in the tabular scheme at page 9, they should be added in the re- 
vised report, and the following sentence should be added after the 
words “ is required for them,’’ at page 12, viz. “ the long sounds 
being distinguished by the usual accentual mark.” 


2. In taking 's to represent both 3] and ae I was guided by 


Sir W. Jones, but Iam free to admit that the sounds do differ, 
and I acquiesce with pleasure in Mr. Bayley’s emendation of ren- 
dering a by 's or perhaps better by 8 as being an anomalous 
sound, and as being less liable to be confounded with the long 
vowel sound, and more in accordance with the general principle 
of the scheme. 

8. LI also bow to Mr. Bayley’s judgment with regard to the di- 
verse sounds of the same Tamil letter. His argument derived from 
the difficulty in which persons unacquainted with Tamil would 
find themselves has much force. With regard to the initial & 
I prefer the employment of “ ch’’ to that of. The former has 
the sanction of Dr. Caldwell and is most in accordance with gene- 
raluse. In the event of substituting ‘‘c or ¢” for “ ch” in the 
Sanskrit alphabet, the same expedient should be followed here. 

4. With regard to the use of “ x” for ‘* ksh,” this point was 
discussed and forms one of the articles agreed to and recorded in 
the Memo. drawn up the day before Mr. Bayley sailed. Mr. Bay- 
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ley then expressed the same objection he does now, but conceded 
the matter in consideration of the gain on the side of simplicity 
of notation. 

I consider therefore that this adaptation should stand. 

5. Iregret that I cannot give in my adhesion to the use of 
* ts” and “dz” for the Telugu +5 and a and that for the reasons 
adduced in the report. The people themselves do not make any 
such distinctions in their system of notation and have no difficulty 
in catching the proper sound in practice. This case differs, I con- 
ceive, from the partly analogous use of Tamil, because in the latter 
the alphabet is actually deficient in the normal sounds required, 
whereas the Telugu alphabet is complete and the circumstance of 
two letters being liable to certain varying shades of pronunciation 
should not, in my opinion, lead to the adoption of additional signs 
to represent such differences. 

6. I have no objection to Mr. Bayley’s additions in respect to 
the letter ; but I see no advantage in having a diacritical mark 
as in the word darkhwast. 


Tenge reference to the para. at p. 13 and to the scheme at p. 16 
at which the letter 1p is discussed will show that it is prepared to 


be represented by ? as Mr. Bayley ‘desires, and that no reference 
is made to the substitution of ‘“* zh.” 
8. At p. 15 of the Report, Mr. Bayley’s scheme for writing 


is distinctly recommended for adoption, and it is only added that 
the Megsis plan is deserving of commendation. Mr. Bayley’s re- 
marks refer to my Memo. which was written long before we had 
any discussion or before I had read his or Mr. Norman’s schemes. 

I should have been glad to have seen the continuation of Mr. 
Bayley’s paper and with reference to it and to the foregoing re- 
marks to have prepared a revised edition of the report. This I may 
perhaps have the opportunity of doing in combination with him 


at home. 
WALTER ELLIOT. 
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XI. Report on the Management during Fusli 1268 of the five 

Laccadive Islands. By E. G. THomas, Esa., M. C. S. 

(Communicated by Government.) 

1. The following are the few circumstances concerning the 
former state of the Island and people of Menakoy which I could — 
learn from the Islanders, much more might probably be learnt 
from the Beebee of Cannanore or the Sultan of the Maldives, if 
either of them chose to be communicative : a written history of 
considerable ,antiquity was accidentally destroyed in the Island 
some years ago by fire. 

2. The Islanders are Musselmen of the “Suny” or “ Safy” sect. 

3. Their language is that of the Maldives Islanders, and is 
found in no other country though there is a great resemblance 
between it and the Cingalese ; in religion and all domestic customs 
also they say there is no difference whatever between them and the 
Maldive people. 

4. In the Maldives there are many songs commemorating the 
struggle that took place there when Mahomedanism first entered 
as elsewhere by the sword, and it has now been the exclusive 
religion there for about 500 years. 

5. There are no recollections of such a religious struggle in 
Menakoy, and the Islanders therefore (believing that they un- 
doubtedly first came from the Maldives the nearest land) date the 
occurrence somewhere under 500 years ago. 

6. There are some small subterranean passages in one corner 
of the Island, of the history of which the present inhabitants are 
quite ignorant, and which probably served as places of refuge toa 
former race who lived here at an earlier period. 

7. I could obtain no account of the way in which, or the date 
when, the Beebee of Cannanore got possession of the Island : she is 
said to have assumed the position of proprietor as well as Sovereign 
of the Island on the occasion of the murder of one of her agents, 
and she now owns by far the greater part. 

8. It is said that her sway over the Islanders was more power- 
ful and oppressive before than since she was conquered by the 
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English ; from that time the people have assumed to themselves 
more independence. 

9, A considerable change was wrought in the relative position 
of the Beebee, and the people on the occasion of a quarrel 80 years 
ago between one of the Beebee’s Captains and his crew ; the latter 
mutinied and the matter having been referred to the Beebee’s 
agent on the Island, the people clubbed together and refused to 
tolerate his interference ; from that time the Beebee’s power here 
has been more of influence than of despotic authority, this how- 
ever, from a discreet use of the power of obliging or disobliging 
them given her by her landed possessions there, and by thenumber 
of appointments which she held out for sailors, pilots and captains 
in her various vessels, has always been very considerable. 

10. About the year 1850 the crews of some of the Islanders 
vessels, on the return voyage from Bengal, mutinied at Galle and 
refusing to touch as desired by the owners at the Maldives sailed 
straight back to Menakoy: the merchants represented to the 
Beebee that if their trade was liable to be thus interfered with by 
sudden freaks of the populace, their profits would be small, and they 
would be wholly unable to comply with the Beebee’s occasional calls 
for loans, and the Beebee therefore ordered the sailors to appear be- 
fore her at Cannanore: the order was disregarded, and an agent 
(Soopy Kooty) being sent to the Island had many of the people 
flogged with a cat-o’-nine-tails and many fined; the Beebee at 
the same time levied a loan of Rupees 200 each from several of 


the merchants. 
Physical Description. 
11. Menakoy is a coral Island with the usual characteristic of 
such places; a mass of coral about 54 miles in diameter (5 from 


Note.—Nearly all the small and some of the larger vessels in the Is- 
land are built from remarkably hard, strong old cocoanut trees found on 
the Beebee’s property and on no other parts of the Island. The boats are 
chiefly pegged and the wood for these pegs, for the knees, &c., and the 
rollers on which they are launched and drawn up again are taken for 
the most part from the Beebee’s land with her permission, as also are 
firewood and much fibre for ropes from a jungle tree. 

The monthly payment of cocoanuts to those who collect her nuts for 
her is a great source of support to them. 
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east to west and from north to south) has risen from the depths of 
the unfathomable ocean apparently almost in a columnar form, and 
appearing above the water in an oblong shape, forms an Island on 
the east side with a large lagoon encirled by a reef to the west of it: 

12. The Island at the broadest partis less than a mile in width, 
the lagoon is about four miles broad and 5 long. 

13. The reef for about 4 of its length is visible at low water ; 
over the northern 4 of the reef there is never less than 2 or 3 feet 
of water: near the south end of the reef an Islet** has been formed 
on it about 100 yards square; at the middle of the reef there is a 
small barren Islet 20 yards square; near the north end another 
small barren Islet 10 yards square was thrown up in 2 fathom 
water by the storm of 1847. 

14, The reef consists of flat rocks, 20 yards in width with stones, 
large and small, loose and connected, sometimes covering, and 
sometimes sparingly scattered over it: the water very gradually 
deepens on the outer side for about 100 yards where the coral for- 
mation ends with a precipice. On one side of a boat may be seen 
the clear white bottom with rocks and fish ; on the other deep blue 
sea; within 100 yards of this itis said that frequently there is no 
bottom to be found: this appears to be still more the case on the 
east side of the Island. 

15. There are 3 entrances to the lagoon only one of which, 
that at the west, is adapted for large vessels; over this latter there 
is at low water 2 fathoms and in ordinary high tides 3 fathoms of 
water. 

16. The depth of water within the lagoon is very various, 
about + of the lagoon is less than 6 feet deep and much of this 
only 3 or 4; there are large portions with 6 and 7 fathoms of 
water ; a white coral sand covers most of the bottom of the lagoon; 
small rocks however abound in parts, and here and there rise pre« 
cipitously to near the surface; they are composed of living coral 
of numerous shapes and colours, and often spring from the bottom 
of sudden hollows of 7 fathom water where the neighbourhood is 
only 1 or 2, and in these cases the angle at which the sand stands 
is astonishing ; the sand sides of these pits being frequently hard- 


* There are about 50 Cocoanut trees on it. 
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ly out of the perpendicular for 20 or 80 feet: the water is eo clear 
_ that every movement of fishes, turtles, &c., even the eyes of large 
fish may be seen without difficulty in 7 fathom water. 


17. Thelagoon abounds with turtle, a large skate (called * Te. 
| rendy” on the coast) and many fishes fit for food. 

_ 18. In 2 hauls of a large drag net 14,000 yards long 53 turtles 
and many fish were taken. 

| 


19. The usual anchoring ground is outside the west entrance 
where there is a bottom of flat rocks and sand fora distance of 
_ about 200 yards very gradually deepening. 

20. Itis the opinion of the inhabitants that no changes what- 
_ ever take place in the depth of the various parts of the lagoon and 
that no new rocks are formed; I found the coral insecis however 
alive and at work within the lagoon. : 
| 21. The Island of Menakoy is about 5 miles long, and in the 
broadest part # mile wide, the north Sof the island is a very nar- 
row strip very gradually widening from 20 yards tothe width 
which it assumes within 11 miles of the south end. 

22. The north end extends in a point considerably beyond the 
reef out into the sea and is therefore considerably exposed. 

23. No changes in it have been noted by the people. 

24. The accompanying sketch may give some idea of the shape 
of the island and lagoon, &c. 


_ 20. The soil of the island consists of coarse powdered coral 
with a slight admixture of vegetable matter. 

26. The greater part of Menakoy is quite flat and so near the 
level of the sea that water may usually be found at depths varying 
1 from 1 foot to 6: the water though a little brackish does not seem 
_ to be unwholesome, as the people are generally healthy and seem 
_ to have an ordinary average of old people among them. 

. 2 27. The overlying flat rock commonly found in the Laccadives 
has been removed at an unknown period from large portions of 
: the island, and heaped up into a long ridge 25 feet high, and 3 
; mile long parallel with and close to the east side of the eae 
the material thus removed has also formed numerous other mounds 
of which one (about 35 feet high) is the highest point on the 
island. Towards the south end of the island as well as in the north, 
Vou. xx. o. s. Vox. vit. N. 5. 
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I am inclined to think this overlying rock never existed, for there 
are no mounds whatever, yet water is within a foot of the top; 
there is no rock to be found on digging and in one part 200 or 
300 yards square of land is so damp and marshy with a pool in 
the middle of it that it is with difficulty traversable. 

28. The cocoanut trees in this part are weak and not very 
productive. 

29. The overlying rock where found is usually only about 6 
inches thick and isa kind of concrete composed of sand with 
bits of coral and shells. 

30. Isunk a pit ina part of the island of more recent forma- 
tion and found loose sand for 10 feet, then a stratum of rather 
coarser sand and under this at about 12 feet from the surface a 
layer of detached bits of flat sandstone apparently in course of 
formation into a flat sandstone rock: there was moisture here 
and water 2 feet below. 

31. There is no part of the island destitute of trees; in the 
south portion it is thickly covered with jungle and cocoanut 
trees; in the north more sparingly. 


32. There are no dogs on the island, rats abound to the des- 
truction of cocoanut plantations; also cats, 8 or 4 cows and ag 
many goats, no snakes or scorpions, curlew, sand snipes of various 
kinds, a large grey crane and a water hen stay there, and golden 
plovers and teal sometimes come there in flocks. 


33. Mosquitoes abound to such an extent as to make sleep 
quite impossible to either Europeans or Natives except unier cur- 
tains or in a thorough draft, and even then so unusually poisonous 
and pertinacious are they, that nothing but the greatest care can 
procure one any peace, the moment the sun is down they are out 
in such numbers that no sedentary occupation can be pursued 
unless every limb is covered with 2 or 3 folds of cloth or muslin, 
thick trowsers and socks are no defence; they are bred in the 
pits in which the husk of the cocoanut soaks for 6 months pre- 
paratcry to being made into coir. 

34. Though no changes have been noticed in the depth of the 
lagoon very considerable ones have taken place and are still doing 
so on the west shore of the island. 
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35. Annually a portion of the shore near the north end and 


The storm which devastated the) within the lagoon is washed away 


Laccadives (in 1847) burst through |. 
the north strip of this island at a | 4 deposited on the shore near 


spot 100 yards from theend,where | the south end, also within the la- 


itis 31 yards wide, and 3 yards : f 
high, in a year or two the sea | goon 10 or 12° feet of ground in 


ceased to flow through and it has | width and about 200 yards in 


since thrown up a bank of stones, | Jenoth. wi 
the same storm formed a small | “©” with the cocoanut trees 


islet near the entrance to the la- | growing on it, is thus annually 
goon. J removed from the narrowest parts 
of the island, and, if this continues at the same rate for 10 years 
more, this part will probably have been wholly washed away and 
the island will be of a far more round shape than at present. 

36. At the south east corner of the island among heaps of co- 
ral stones (which appear to have been but little broken up or dis- 
turbed since placed there by the sea centuries ago,) and in the jun- 
gle where there are few cocoanut trees, there are some small 
chambers which have been constructed under ground at an un- 
known period, most of them are about 4 feet high, 3 wide and 10 
or 12 long, many are smaller, they are but little removed from the 
surface; the walls (like most others on the island) are built of 
loose flatstones laid one upon another and at the top of the pass- 
age they are made to approach each other and form a kind of arch, 
over which are laid large flat stones and over this 3 inches of loose 
stones, no bone or other trace of man has been found in them ex- 
cept a folded up sack which crumbled when touched (I could learn 
no particulars of the nature of the sack) and the shells of a kind of 
fish which has been eaten from time immemorial by the people of 
_theisland, there are about 50 of these, and it may be surmised that 
they were used as temporary places of concealment during incur- 
sions of pirates, &c , time has not in any way cemented together the 
stones above and around these passages or holes. 


Karkadajim, Singam, Kannee, 


37. Winds.—In the wind is from 


July August Setpember 
the west, rather squally, with showers: In Tholam Vrishigom, 
October November 
it blows from’all four quarters. In _Thanoo j, Mojarom \ pon 


December =e January 


east and north-east with showers in some years. In Kumbah, 
February 
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de Fd 
Mepom. vido. Med99™. from nortifand northeast! Tn ae 
March April May 


Methoonom Karkedsagom 
ee 
June July 


north west, water spouts frequently in Edavom and Midoonom. 


monsoon and storms from west and 


38. Current.—In Edavom, Methoonom and Karkedagom goes 
south east passing south of Ceylon and going to Pulo Penang and 
beyond Kannee, Tholam and Vrishigom current less violent, and 
direction uncertain ; close to shore changes will be rapid several 
within the day; but not so rapid at sea. 


39, In coming from Maldives to Menakoy in Be S| 
Pye September 
four points west of Menakoy to hit it. 


49. Population —The inhabitants of Menakoy (about 2500 in 
number) bear the different class appellations of Malikans, Malum- 
my Yaekura, Kalo, Maylacherry, no great distinctions however at- 
tached to all these names. 

41. The real divisions are Malikans, Malummies, Klasies, May- 
lacherries. , 

42. The Malikans (about 116 in number) form the aristocracy 
of the island; 3 of them have considerable landed property there, 
and own all the trading vessels which go to Bengal, &c. 

43. Though now consisting of several families they are all con- 
nected, being sprung from Kambakoth Kombaramy who lived 
200 years ago. 

44. They have by no means the overweening influence exercised 
over their countrymen as by the aristocracy of the Laccadive Islands, 
this is consequent on the different relative position of the parties. 

45. The Beebee of Cannanore has endeavoured more or less 
to identify their interests with her own by supporting their wishes 
occasionally with reference to the conduct of their sailors, and by 
usually employing one of them as her agent or Konnakar on the 
Island. | 

46. This Konnakar collects all the revenues of the Beebee, 
levies fines for trespass, keeps down in a measure theft, &c, and 
superintends the Beebee’s traffic, 1 e. on the arrival of her ves- 
sels from Cannanore he gives orders necessary for their careful 
preservation and arranges for the embarking of the cargo, crews, 
&c., for the voyage to Bengal at the commencement of the season. 
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47. Formerly they had the exclusive privilege of wearing good 
cloths, caps and shoes and using umbrellas, but every one now 
wears what cap and cloth he likes and Malummies use the um- 
brellas also ; the shoes is the only remaining exclusive privilege 
of the Malikans. 

48. They live with their families in large low rambling houses 
within court yards and possess English Quadrants and Compasses, 
Charts and Telescopes. 


49. The J/alummies are the pilots and mates of the vessels ; 


- thisis no hereditary title but is conferred by their neighbours for 


ability : any man in Menakoy may obtain this rank and is not then 
excluded from the society of the Malikans who will even inter- 
marry with them, they number about 180. 


50. The Klasies (1,107 in number) form the bulk of the popu- 
lation, and though in general poor are exceelingly independant of 
the other classes: they possess no sea-going boats or vessels of 
their own, nothing fit to use far outside the lagoon; but they work 
the larger vessels and the Massboats of the Malikans, as it is im- 
possible for the merchants without their aid to carry on their trade 
and as the ‘“ Klasies’ are not landed tenants at will as in the 
Laccadives but with very few exceptions, small land proprietors 
themselves and only ging to sea for regular wages given for work 
done at the time, they enjoy a very comfortable independant posi- 


tion an! both on land and at sea yield by no means implicit obedi- 
ence to either Beebee or Malikans. 


51. Besides those who are employed in the Beebee’s and 
Malikans vessels many of them take service in English ships and 
are absent for many years together ; during this period they get 
high wages but usually spend it all before they return to Menakoy; 
they were formerly more wealthy being generally able tv lay out 
a little capital in trade on their own account every voyage, but 
taking to imitate their superiors, and living and dressing beyond 


their means, they have of late years become thriftless and poor. 


52. Through these sailors not a little information has found 


‘its way into Menakoy regarding Arabia, Africa, Bengal, Malacca, 
Australia, &c. 


53. Those who follow the occupation of Maylacherries or tree 
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climbers are about 583 in number, they climb the trees of the 
ryots and the Beebee for hire and extract the juice from which 
sugar is made. | 

54. The whole population of the Island is congregated in one 
spot and live chiefly in detached enclosures forming long sheets of 
cocoanut leaf hedges, and leaf thatched houses ; the arrangement 
is to enable the Beebee to guard the better against trespassing on 
her cocoanut plantations. 

55. In the North and South portions of this village there are 
head men who have been e'ected by the people and another over 
these two is elected by themselves and approved by the Beebee of 
Cannanore. 

56. Whenever proclamations have to be made known to all the 
people, or they have to be assembled for any work, these “* Mop- 
pans”’ (head men) are always the persons through whom they are 
communicated with and as might be expected have considerable 
influence with them. 

57. Occasionally there have been outbursts in which the usual 
tyranny of a mob is shown: those who do not answer to the pe- 
culiar call which is used for assembling them are punished some- 
times by having their court-yards filled and houses heaped up 
with wild pine apple brought and flung there by all their neigh- 
bours, and it is a labor of many days to them to rid themselves of 
the nuisance, on more serious occasions of public displeasure, the 
house is looted and pulled down. 

58. The people of Menakoy while at home are as a rule very 
idle. Active sailors and traders they come home to take their 
ease, and leaving the women to soak the coir and pick up cocoa- 
nuts, cowries, &c., they only condescend to bestir themselves when 
there is a chance of catching massfish; their physiognomy is not 
all that of the Malabar Moplahs or that of the Laccadive Island- 
ers: there appears to me something African in some of them; 
having never seen Maldive people I cannot say whether they re- 
semble them. 

Islanders’ property. 


Barqueg. . js. 1 59. It is worthy of note how large a num- 
OUST Peas si. 7 : 
mies ak 5 ber of the people the Beebee keeps in some 
Mass bonrts...... 8 measure dependent on her. 


MOK. os Chae Oe 
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60. Inher 3 ‘ Odies” and 1 Barque she employs probably 
about 100 men monthly: she pays (for collecting the fallen cocoa- 
nuts) about 400 women and for various odd work 50 youths, thus 
about a quarter of the population receive more or less from her, 


61. The following are the chief products : 


Cocoanuts, Mean Shakrai, 

Sugar, Arreca Nuts, 

Coir, Betal vine Shalam Maze, 
Cowries. Warrago, 

Mass fish, Shark Kotah Sugar-cane, Plantains, 

Terendy (large Skates), Edible root, called ‘ Hithala 
Turtle, Kilang.” 


Nore.—A Barque of about 400 tons and “ Odies” under 200 tons : 

the smaller vessels ‘“‘ Bandodies” are of about 70 tons burthen. 
62. Trade.—The people of Menakoy are great traders. At 
the time I visited the Island all their vessels 


ae * Broerty but 2 were absent, and it was not very readi- 


PearQue!........ none é 

Oates os... 3 ly that they informed me how many they had. 
Bandodies....... 3 I believe, however, I shall not be far wrong 
Mass boats....... S 


. A es none in saying they have 6 or 7 vessels fit for the 
Bengal trade, and 8 or 4 which go to the 
Coast and the Maldives. 

63. The usual course of trade is as follows : 

They go with money and sometimes (but rarely) with mass fish 
and sugar to Goa for salt, and to Mangalore for rice, returning 
with these to Menakoy, they usually transfer the goods to a larger 
vessel and start laden with cocoanut, coir, sugar, mass, &c. for 
Bengal: they usually touch at the Maldives and Galle on their 
way ; to the Maldives they take Goa salt, Menakoy sugar and (if 
any remain from last year) Bengal rice and CVoringa cloths ; here 
they take in mass for the Galle aud Calicut markets, cocoanuts, 
cowries and coir for Bengal, at Galle they take in more cocoanuts 
and sail for Calcutta. 

65. - On the returning voyage they bring from Calcutta (for sale 
in the Maldives) cloths, silks, &c. and sugar from Balasore, and 
Oomrah, &c. (for sale at Galle and in the Maldives), rice from 


Coringa (for home consumption and the Maldives) white cloths, 
ke. 
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66. The Menakoy trade and its profits are both said to have 
greatly diminished of late years. Formerly they had 10 * Odies” 


and a ship burnt: now they have 7 **‘ Odies’”’ and a smaller barque : 


they once traded to Mauritius, Arabia, the Persian Gulf, Maulmain, . 


and Singapore ; they now seldom go any where but to the Western 
Coast, Maldives, Galle, ports on the Eastern Coast and Calcutta : 
the profit of trade they say has fallen, 400 of the Chittagong 
traders now themselves bring rice to the Maldives and some 
Parsees having during the last few years set up a shop in those Is- 
lands the Menakoy people no longer hive the almost monopoly 
which they once enjoyed, Menakoy Coir also by no means main- 
tains its character in the market,* and the chief cause the mer- 
chants say is that the women make it more carelessly than 
formerly ; old husks are mixed with young and they are not 
thoroughly cleaned ; they mean now to attempt a revolution in 
this. 

67. Cowries (the Beebee’s monopoly) continually rise in price, 
and sugar maintains its ground ; Menakoy cocoanuts are known 
and sought after at Calcutta. Maldive and Galie ones being im- 
mediitely detected and refused if an attempt has been made to 
mix and pass them all off as Menakoy, they are sent for inland to 
Burdwan and elsewhere. 


Karkadom 
Tae 
Galle, Bengal, Kastern Coast and return via Galle or Maldives to 


68. Vessels should leave Menakoy in , visit Maldives, 


Medom. 
April. 


69. ‘The season opens earlier at Menakoy than on the Coast, 
and one vessel cannot make the trip to Goa, &c. and Bengal the 


Menakoy in 


game year. 

70. The smaller vessels generally do the Coast trip while the 
larger ones go to Bengal, &c. 

71. The Menakoy merchants are thoroughly alive to the great 
loss incurred by them consequent on a rig which prevents their 
employing less than 17 men in their smallest vessels and 32 in the 
largest Island “ Odies.” 


pee Sonne —————$— 


* It has fallen from Rs. 16 per maund to Rs. 3, but is now at Rs. 5 
again. 
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72. All the “ Odies,” “‘ bandodies,”’ ‘‘ Massboats’’ and smaller 
ones are built in Menakoy (the smaller pegged and the two first 
nailed) partly of cocoanut and partly of woods brought from the 
main land. 


73. Their Massboats sail excellently both before and against 
the wind, but for the larger vessels they complain that they have 
no good model, and I know nothing that would tend more to the 
prosperity of this community of sailors and traders, who already 
use English instruments, charts and nautical tables than by open- 
ing to them a way of awning better built, better rigged vessels : 
they find it hard work in their tubs of vessels with large crews to 
hold their own in a trade where they now find many competitors, 
and are most anxious to avail themselves of any means of placing 
themselves more on a par with others: whether this would best be 
done by giving them working models, or by presenting Hussan* 
Malikan with a small properly built vessel (cutter or schooner) as 
a lasting and useful memorial of the sense entertained by Govern- 
ment of his loyalty, or in what other way it is unnecessary for me 


to suggest. 
MISCELLANEOUS NOTES ON MENAKOY. 
Prices on the Island and elsewhere. 
74. Sugar.—7 adubas.......... Rs. 1. 


= 2 its bulk in Bengal rice. 


= 3 at the Maldives. 
1 pot of it superior = 12 Mass fish ¢ In Mal- 
Inferior == 8 do. dives.t 
75. Coir.—4 polies — 1 Mayna of rice | 
= about 1 Anna. 
1 maund= Rs. 3 f ee age 
=Rs.5in Bengalt Jf 
“ See remarks on him in the Report on the Magisterial enquiry. 
+ A good market always to be found, also at Galle and in Malabar, 
but the latter too small 
{ They formerly got Rs. 16 per maund, the price sunk to Rs. 3 per 
maund and is now rising again. 
Bin <x. O. 8. VOL. VII. N. 8. 
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76. Cowries.— = its bulk in rice. 
== 2 + salt. 
= 1 maund = Rs. 22 last year at Bengal. 
77. Mass.—400 pieces(from 100 fish) = Rs. 8 or 10 at Galle 


Meenshakrai—its bulk in Menae Sold at this rate 
koy sugar. )by the Maldive 
= 2 ——_—_—— Bengal rice. men. 


6 ‘‘ Chippies” (slop basins) of Meen- 
shakrai = Rs. 23 at Pulo Penang. 
78, Cocoanuts—purchased by the merchants at they 
rate of 1 R. for 80. 


; eae | ks 
1 Mayna of rice = 5 Co- } wi 
' nakoy 
coanuts. | 
1 Anna aoa 
sold by. the merchants to the people at the rate 
of 50 —1R. 
Prices. 


79. Rice—1 Candy = 7 Rs. at Balasore (with the husk.) 
1 Modah (,}, of 1 Candy) = 2 Rs. on the Coast 
(unhusked. ) 
1 Mayna = 5 cocoanuts = 1 Anna. 
== 1 Mayna of cowries. 
= 4 polies of coir. 
80. An ordinary boat 20 ft. by 4 may be built of cocoanut 
wood in a fortnight for Rs. 50. 
A mass boat in 4 months for Rs. 200. 
Weights and Measures. 
81. 1 “polly” (of coir)=20 Rs. weight 12 mayna = 1 Kotta. 
60 pollies ==1) jo Tholam =28 Ratels 
3 Tholams = 1 Maund 1 — —= 1 Bengal 
sher. 
. 7% Maunds = 1 Candy ——= 2 Ratels 
——= 80 Rs.wt. 
= 1 Man- 
galore modah. 
e=° T-shak. 
32 shak = 1 Candy. 


ee 


_ $3 of the above. 
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3800 mayna = 
134 or 14 shak= 1 Ton. 
| Wages. 

82. WSailors.—When serving the Beebee, daily rations of 4 
mayna rice, 2 cocoanuts, &c a present of 7 adubas of sugar, 50 
cocoanuts ; 11 maynas of rice are allotted space for such merchan- 
dize as he likes to take each way. He and his wife are exempted 
from poll tax, if (when in the Beebee’s service,) they are detain- 
ed by stress of weather at Cannanore, then they get Rs. 2 a month 
extra. 

Wages. 


Satlors—When serving private parties each sailor , In Ally Ma- 
has Rs. 44 monthly, rations 3 shak of space. likan’s 

Steersman Rupees 64, half the space in the ves- Barque. 
sel appropriated for the use of the crew.* Each sailor has ra- 
tions, and 1 share (which in practice usually amounts to 1,500 
cocoanuts) malmy (or master) 2, Tandayl or Captain 1, and 
1 candy of rice on return, malmy 1 shak for taking  ves- 
sel in and out of lagoon. If the sailor has no capital to trade with, 
then the owner lades his share of the space for him, and on reach- 
ing Menakoy retaining 15 maynas per 1 R. of whatever sum it 
may have cost, hands over to him the remainder which is usually 
about 2. If thrifty the sailor can easily bring home rice for the 


» year a some Rupees besides. 


84. The duties of the crew are to sail the vessel, and on ies 


return to haul it up, dammer it, twist ropes from materials suppli- 
_ ed by the owner and launch it again at the season. 


85. Carpenters.—A superior workman gets daily a meal, 3 co- 


 coanuts, 2 maynas, 1} aduba sugar. 


An inferior do. 2 cocoanuts, 1 mayna, $ aduba sugar. 

An assistant who bores the holes required in boat building gets 
The meal consists of } mayna rice, 1 cocoanut, $ aduba sugar. 
86. Blacksmiths.—Are paid at the same rate. 

87. The way in which the produce of nuts of the Beebee’s 


“4 plantations is collected is as follows. 


* From 24 to 32 men form a crew. 
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88. Once a month the Beebee’s employees inform the women 
of the Island before hand of the day which has been appointed 
for the picking up of the nuts, and on the day a woman or more 
from every house except those of the Malikans goes at sunrise to 
a part of the Beebee’s plantation. 


89. The people are not admitted into these at any other times, 
but for these occasions they are divided off into portions by the 
paths which intersect them, in each of these divisions is a rude 
storehouse. 


90. The women usually return every month to hunt for nuts in 
the same division, and thus at dawn each goes straight to her 
usual division, collects what nuts she can find at the foot of the 
trees, and taking them to the storehouse of that division receives 8 
eocoanuts for her day’s work and a per-centage of 4 (nuts) for 
every 100 she has collected: the nuts are counted at the store- 
house by the Beebee’s employees with temporary assistants from 
among the Islanders (who also are paid for their services in nuts), 
and the woman is then allowed to return homewards with as large a 
bundle of firewood as she likes to collect and carry, and a basket 
with her cocoanuts in it and a chit of leaf saying how many she 
had collected: near the place where all the houses are, the Bee- 
bee’s chief agent sits and examines each of the baskets and chits 
as they pass to prevent robbery. 

91. Ofthe 8 nuts given to the women as cooly, 3 have the 
shell broken to prevent their coming into market in competition 
with the Beebee’s nuts. 

Massfishing. 

92. The profits of Massfishing are very uncertain, as they de- 
pend entirely on the numbers in which the fish themselves arrive 
in the neighbourhood, and this is very variable: the 14 per cent. 
of the daily catch which goes to the owner of the boats does not 
pay them if the numbers caught are small, but it does very hand- 
somely if they are large. 

93. There are in Menakoy 10 Mass-boats, they fish continu- 
ously for only 6 months in the year, the other months being too 
stormy, and about 50,000 fish is the average number taken ; 
100,000 could only be taken in a very fine season; about 25,000 


WH -e s ee as ie 
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are used in the Island and the remainder are cut up, dried or 
made into meenshakrai, and exported: the fishes are each cut 
into 4 pieces, and the bones and any scraps are boiled into a rich 
soup with more solid balls of the same substance in it, the dried 
fish is sold in the Maldives, Galle, and Malabar Coast at the rate 
of from 8 Rs. to 10 Rs. for 400 pieces of 100 fishes: the soup 
called strangely “‘ Meenshakrai’” (fish sugar) is much used in Me- 
nakoy and is also sold at Pulo Penang. 


Diseases. 


94. The most common disease on the Island is what they call 
“ Vatham” (gout or rheumatism ?), as many as 100 have died of 
this in one year: those attacked by it usually die within a month 
of the time of the symptoms becoming observable. 

95. Cholera was not known here (as in Malabar) more than 
30 years ago. There were severe attacks of it 10 years ago, and 
5 years ago on which last occasion 370 died of it at the rate of 10 
or 15 a day. 

96. Small-pox has never been very virulent on the Island: the 
erews were attacked one year in Bengal and 100 men carried off. 
The Islanders provide themselves at their own expense with vac- 
cinators from the main land. 

h7. When Small-pox appears those attacked by it are sent for 
40 days to a small islet at the south end of the lagoon, which is 
thus used as a quarantine station. 

98. Leprosy is always in the Island, and those afflicted by it 
are restricted to a part of the north portion of the Island where 
they form a small community of their own: they have a small 
boat and a few cocoanut trees, and their relatives place food daily 
or weekly within their reach till they die. 

99. Hussan Malikan and Ally Malikan, the two chief merchants 
of Menakoy, usually export 40,000 cocoanuts each annually. 

100. Ally Malikan’s usual export of coir is above 500 Tholams 
annually. 

101. The usual annual export by the whole of the Islanders, 
1,500 Tholams of coir. 

102. This has been a pretty steady average for 30 years. Last 
year 2,000 Tholams were exported, because the previous year hay- 
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ing been thrown away in rebelling against Government, and the 
Bengal trade for that season lost; the people were in great dis- 
tress for food, and the merchants only providing them with rice 
in exchange for coir, they had to make more of it than usual. 

103. Export of cocoanuts has decreased, because 20 years ago 
proper attention was not paid to planting, and also theft has not 
been rigorously checked. 

104. There is no such thing in Menakoy as entailed (or “ Tur- 
wad’) property. | | 

105. The Islanders state the freight of one candy of rice from 
Balasore to Menakoy to be about Rs. 7, and that of one maund of 
eowries from Menakoy to Bengal to be about Rs. 5. 


XII. General Description of the country between Parvatipore and 
Jeypore, By Lizut. J. Vertux, District Engineer. 


The country between these places may be divided into four por- — 


tions. 


Ist. From Parvatipore to the commencement of the jungle, a 
distance of about 4 miles in which the soil is light, gradually be- 
coming mixed with red, and the country well cultivated. 


2nd. The jungle portion, which extends for 371 miles, or to the 
foot of the reverse slope of the Bijiya Ghaut. The soil in this 
portion is uniformly red, and where the jungle is cleared, seems 
productive. The principal villages on the road are Alunmdah, 
Kattoolapett, Bundagdém and Narrainapatnam; the last a large 
place containing about 1,000 inhabitants. About the first two and 
last named villages, the jungle is well cleared, and there is a good 
deal of cultivation, principally dry. These villages, as all indeed 
on the road, are situated close to the river (Chicacole river) in 
which there is water the whole year round. - This country is con- 
sidered the most feverish and dangerous on the road, and as little 
time as possible should be spent in it. The Road or Track, as it 


Se ee ey ee ty 


ee 


oct.—mMan. 1859-60.)  Parvatipore and Jeypore. 266 


would be more properly called, through it is in some places level 
and good, and would be easily and cheaply made into a good road, 
but in very many places it is very stony and rugged and through 
dense jungles. The track up the Ghaut is exceedingly rocky, 
steep and bad, and here the road would be very expensive. The 
river which runs close to Chicacole and falls into the sea at Calin- 
gapatam, takes its rise at the head of the Bijiya Ghaut, and is cross- 
ed very frequently by the present track. During freshes the depth 
of the river where it is broad, and its slope moderate, is frequent- 
ly from 5 to 7 feet, but the river falls rapidly, and consequently 
causes no great detention to travellers, hence the absolute necessi- 
ty of bridges is not so obvious as in the upper part of its course, 
where the bed is considerably narrowed, and very rocky, and 
where the slopes on either side are so steep as to give the river the 
appearance of a wide and very deep nullah. Were, however, 
a good road made, I have not the least doubt, that a vast im- 
provement would be made in the state of the country, for as 
almost the whole of the traffic, which is at present conveyed by 
different routes to Chopatombo near Jeypore en route to Nagpore, 
would be attracted to this line, which is considerably shorter 
than any other, the natural consequence would be that the vil- 
lages would become larger, the country more thickly populat- 
ed, and the jungle more cleared, the latter tending much to de- 
stroy the unhealthiness of the climate. I should mention that 
the surface soil is generally extremely hard, and well suited for 
road making, various kinds of rock are found on the Ghaut, the 
majority being soft sand stones, more or less intermixed with other 
substances. Iron is also found on the Ghaut, in some degree of 
richness at the top, the quantity and richness both diminishing as 
we descend, and disappearing almost altogether soon after reach- 
ing the foot of the Ghaut, on the Parvatipore side. The stone 
called soap-stone or powder-stone, a stone of extreme softness and 
friability, is also foundin considerable quantity. I did not see 
much granite on the Ghaut, but from the peculiar shape of the 
peaks of some of the mountains which form the gorge, I conclude 


_ that they are to a considerable extent composed of that species of 
rock, 
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8rd. The 3rd portion extends from the foot of reverse slope of 
the Ghaut for about 263 miles. This is an elevated Plateau 
averaging about 2,000 feet above the sea, and of an extremely 
undulating nature, becoming more so as we proceed until at length 
the country is a perfect chaos of uplands and valleys. The soil of 
this country is uniformly red often mixed with gravel, and indurat- 
ed to such a degree as strongly to resemble laterite, and such be- 
ing the case, a more favorable soil for road making could not be 
desired. The nature of the country too offers every facility for 
making a level road, for this could easily be done by making 
the line a little longer than the present track, and taking the 
greatest advantage of the undulations of the ground. The present 
track runs along the gently sloping shoulder of a hill, then de- 
scends and crosses a valley, ascends another gentle slope and 
so on. Generally speaking, the slopes on the present track 
are so gradual and easy, that perhaps it would scarcely be worth 
while to deviate from it. The country from the foot of the Ghaut 
for 15 miles is perfectly bare of wood, and in most places abounds 
with iron, with which indeed from the 44th to the 47th miles the 
soil is literally impregnated. There is no iron stone quarry on the 
road, but there are several places, and in particular the place I 
have just mentioned where doubtless a quarry might be opened 
with much advantage. The ore is generally either red hematite or a 
red earthy oxide of iron. Either of these varieties when pure yield 
about 70 per cent. of iron, but allowing for existing impurities, 
it is not probable that this would yield more than 45 to 50 per cent. 
which is, however, a large per centage, and equal to that derived 
from the clay iron stones of Great Britain. I could see no trace 
of lime-stone, and have been told that such is not here met with. 
The rocks and stones most commonly encountered are of a com- 
pound and mixed nature, and generally very soft and friable. Their 
composition appears to be generally a considerable quantity of sand- 
stone with iron spots intermixed with felspar and mica, the two 
latter, and particularly the former, generally much decomposed. 
Granitic rocks seem to be almost entirely absent, but the ground 
is in several places pretty thickly strewed with compact quartz, or 
quartzite. Through the centre of every valley is a nullah, often 
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very wide and deep, showing that a large body of water must pass 

" through it during the rainy season, and as the Nullah of the main 
valley receives supplies of water from the Nullahs of the numerous 
smaller transverse valleys, the quantity of water sometimes in 
them must be great, although the great fall admits of its being 
carried quickly off. The soil of the valleys and of the bottoms of 
the Nullahs is largely intermixed with black soil and a yellow 
ochreish earth, giving to the whole a greyish black colour. In 
some Nullahs this yellowish earth is largely predominant, and this 
I have observed to be an indication of the presence of iron in the 
vicinity. The cultivation on the uplands is of course entirely dry, 
as the slope is so great from the undulating nature of the country, 
that the water must immediately run off, and the air isso very dry, 
and the evaporation so great, that unless on a very vast scale, it 
_ would be unprofitable to make Tanks. In the valleys and Nullah 
beds, however, is cultivated paddy and wheat, and every available 
square foot of ground is used by the people for this cultivation. 

2. The climate of this elevated region is extremely dry, and 
evaporation is consequently extremely rapid. Water ina goglet 
remains all day as though cooled with saltpetre, and after standing 
all night it is in the morning extremely cold. The mean tempera- 
ture appears to be from 10 to 15 degrees lower than that of the 
low country, or of the country in the vicinity of Jeypore. In the 
morning about sun rise in the beginning of April the thermometer 
is as low as 60° and the maximum temperature is about 90°, this 
probably a good deal raised by the hot winds, which blow with 
considerable intensity for from 4 to 5 hours during the day. 

8. The country for 15 miles is entirely bare of wood, and even 
the hills have nothing on them, but a very low thin jungle. Their 
tops are almost universally of the form known as dome shaped, 
another proof of the absence of granitic rocks which when present 
in hills in any quantities, give to their summits a sharp serrated 
form. The whole country has an appearance similar to what one 
can conceive caused by the wave of an earthquake having at some 
probably very remote period passed over it. 

4, The air is, as I have said, extremely dry, and from the ex- 

ceedingly undulating nature of the country, rain water must run 
off very quickly : all this, added to the entire absence of jungle, 
must render this tract of country entirely free from Malaria, and 
WOL. Xx. 0. s. VoL. VII. N. 8. 
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from the fever which it breeds, and indeed I myself should con- 
sider the climate extremely healthy and well suited to Europeans. 
The soil is well adapted to the growth of wheat, and I am con-— 
vinced that potatoes and other European vegetables might be well 
and easily raised, considering the very high price paid for potatoes 
in this part of the Presidency, and the extreme uncertainty of the 
supply. Iam sure that were it found that potatoes could here be 
well reared, their cultivation would be most remunerative, and 
would be a great boon to the European inhabitants of the two Nor- 
thern Districts, both as regards constancy of supply, and lowness 
of price. Atall events the experiment is well worth a trial. Itwould 
also be easy to extend wet cultivation, and ensure a large supply of 
water during the dry weather, by damming up one or more of the 
valleys on a high level, and leading the water to those on a low. 
Stone for this purpose can be procured in any quantity and easily, 
and I doubt not that lime-stone would be found were an active 
search made for it. As regards trees, the country seems almost 
entirely bare of them; but the soil is peculiarly adapted to the 
growth of the Mangoe, and that fine tree the Jack. There are only 
3 small Ghauts encountered previous to arrival at the very steep 
Ghaut, which separates this elevated country from that in the vici- 
nity of Jeypore, and none of these present any great difficulties. 

5. There are a number of small villages on the line, and 2 of 
large size, viz. Mirtchmala, and Madheopotto. The former con- 
tains about 70 and the latter about 100 houses, and in them all or- 
dinary supplies and coolies can be procured. 


6. Altogether I consider this an interesting country and one 
well worthy attention. There is a very great difference between 
its climate and that of the low country ; I am quite convinced that 
it is perfectly healthy, and think that a change to it from the low 
country would be most beneficial to European constitutions. Un- 
til, however, a road is made, and the difficulty of procuring sup- 
plies diminished, the difficulties to be encountered are far too 
great to tempt any one, not obliged to do so, to visit the country. 

4th. 1. The 4th and last portion of country, to which I have 
alluded, is the country in the vicinity of the town of Jeypore lying 
about 1,200 feet above the sea, and separated from it by a tre- 
mendously steep ghaut about 700 feet in height. 
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2. The soil of this country seems, near Jeypore, to be princi- 
pally black, although I am told that red soil is as often found as 
black. It is very productive, and where irrigated produces very 
fine crops. The rains commence in the end of May, or beginning 
of June, and last till the middle of October. They are not through- 
out that time continuous, there being from time to time intervals 
of fair weather of a week or ten days’ duration. The heaviest 
rain occurs in July, August and September. 

8. Jeypore itself is an extremely hot place, the thermometer in 
the beginning of April standing in a Tent (Double Fly) as high 
as 108, while in May I understand that the heat is terrific. The 
air is more humid, and the climate much less healthy than that of 
the elevated country just described. From sunrise to sunset the 
haze, caused by the heat, is so dense, that large objects a mile 


distant can only be distinguished with great difficulty. In the 


ee 
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vicinity of the town, is produced a large quantity of paddy and 
vegetables, irrigated from a large tank of 1} mile in length, and 4 
mile in width, said to be very deep, and never known to be dry. 
In the vicinity of the town are magnificent topes of mangoe and 
jack trees, which seem here to thrive extremely well. Onall sides 
but one the town is surrounded by low jungle, in which grows in . 
the most luxuriant profusion that magnificent tree, the Dammer, 
which, however, from the thickness of the jungle, and its having 
consequently no room to grow, never attains to the dignity of more 
than alarge shrub. The inhavitants are evidently unaware of the 
great value, not so much of the timber, for until a road be made it 
cannot be transported to the low country as of thepitch which isde- 
rived from the tree from a large sized tree in quantity about 8maunds 
per annum worth 3or4Rs._ By thinning the jungle, the trees 
would soon grow up, aresult which cannot otherwise be attained. 


4. The town of Jeypore contains, I should imagine, about 7,000 
inhabitants, and is a most wretched place, there being scarcely 


half a dozen tiled houses, and these of the most inferior descrip- 


- tion. The remainder of the houses are mere huts, far from be- 


ii 
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ing inhabited by artizans of all kinds as stated in the road book, 
compiled by the Deputy Quarter Master General, there is not an 
artizan in the place, save one carpenter, and he a Teloogoo man, 
not a native of the country. The fact is that the wants of the 
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inhabitants are so few, and their requirements so easily satisfied 


that every man is his own artizan. Every man carries a small — 


sharp hatchet for cutting and felling timber, and when he re- 
quires any wood for building or other purposes he takes his pair of 


buffaloes to the jungle, cuts what he requires, has it dragged home, — 


and then fashions it with his hatchet. The bazar is not well sup- 
plied, and many articles commonly met with in the small village 
bazars of the low country cannot here be procured. 

5. Cattle are plentiful, and though small, good, but sheep and 
goats are rather scarce. 

6. A pair of good buffaloes can be procured for about 25 
Rupees ; a pair of bullocks for 10; and sheep and goats for about 
1 Rupee a piece. 

7. Rice sells at about 12 Rupees per Garce; wheat 25 seers 
per Rupee, salt 1 anna per ib, and iron | Rupee per maund. 

8. In Jeypore, however, nota single article can a stranger 
procure, unless the Rajah gives permission to the banians to sup- 
ply him. The country seems to be sadly mismanaged and mis- 
governed. The Revenue is about a lack of rupees, about one- 
third of what might easily be derived from it, were it in better 
hands. It is principally derived from the land tax, which is fixed 
at 1 Rupee per pair of bullocks, so that a man, so long as he pays 
at this rate, may cultivate as much land as he pleases. 

9. The Rajah is an old man, quite silly and so totally deaf, 
that he can only be communicated with by means of signs. He 
is surrounded by a set of scoundrels, who plunder him right and 
left, and who have of course grown rich in his service. So desti- 
tute is the poor old man, that his head man, or Manager, who is 
a most consummate scoundrel, doles out to him one or two Ru- 
pees a day, to procure for him the common necessaries of life. 

10. From Jeypore to Nagpore the distance is about 300 miles, 


| 


and from the information I received, I conceive that a road could © 


be very easily made as no Ghauts are encountered, and nothing 
need be done but clear the jungle, which extends almost the 
whole way between the places. The population is said to be 
scanty, and water in one or two places not easily procurable. 

11. There is also a road from Jeypore to Budrachellum on the 


Godavery, but said to be very difficult, to cross many Ghauts, and — 


to be almost entirely through jungle. 
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12. There are several roads through the Jeypore country to 
Nagpore, but the road in question is considerably the shortest, and 
as I have said, were a road made, as almost a matter of course, all 
the traffic would be attracted to it. The amount of traffic is not 


very easily estimated. But I judge that annually from 60,000 to 


70,000 Bullocks pass and repass from Nagpore to the Sea Coast, of 
which about 12,000 travel by the route, I have been describing. 

18. On their downward journey they carry various articles 
such as Palagoonda, Sealing-wax, Bee’s-wax, Turmeric, Oil-seeds 
of various kinds, Wheat, Rice, the various kinds of grain, Cotton, 
Dammer, Soapnut, Deer and Buffaloe horns, Skins, and Iron. 

14, The articles carried back are principally salt, tobacco, salt- 
fish, opium and cloths. 

15. In my notes I find a Memo. of the places nearest the low 
country, where Iron-stone is found in large quantity. 

Ist. At Dzorapukonda, a village 20 miles from Narrainapatam, 
and situated in the Kumbariputtee Mootah. At this place there 
is a quarry. 

2nd. From Loharguda to Dzorapukondah, 12 miles, plenty 
iron-stone is found, but there are no quarries worked. 

3rd. In the Borigee Mootah, at the village of Bhittarilotsa, 12 
miles, from Narrainapatam there is a good quarry. 

4th Inthe Poimals Mootah, at the village of Gummidikondah, 
15 miles from Narrainapatam there is a good quarry. 

oth. At Riga, 10 miles from Narrainapatam, there is abundance 
of good iron-stone. 


5. The last subject to which I shall allude is the importance of 
the road, both in a Military and Commercial point of view. With 
regard to the first, it would effect a saving of about 300 miles on 
the present route to Nagpore via Secunderabad or in time of about 
5 weeks, a serious consideration when time is of importance. 

6. In a Commercial point of view the advantages derived would 
at least be equally great. The traffic to Nagpore is, I have shown, 
even now very considerable, and there cannot be a doubt that the 
making of a road would at once cause an immense increase in the 
trade of Salt, and a considerable decrease in its price, which even 
at Jeypore is upwards of double that at which it can be procured 
in the low country. The Jeypore country too is capable of very 
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great improvement, and it might be made to produce large quanti- 
ties of rice, wheat, potatoes and other European vegetables, fruits 
of various kinds, &c., while the trade in iron and valuable timber 
would also be very largely extended. 

7. There can be no doubt that the jungle country is very fever- 
ish and unhealthy, and I should imagine that the town of Jeypore 
and vicinity is in a less degree of the samevcharacter. The rainy 
season is very dangerous and unhealthy ; rainy weather, when ac- 
companied by cold more so still, while the cold weather of Decem- 
ber and January is almost as unhealthy as the rainy season ; some, 
indeed, consider it more so. The hot weather is the only season 
in which the jungles can be entered with comparative safety, but 
even then the chance of escaping fever is very slight, even to Eu- 
ropeans, while Natives are almost certain to be attacked. My own 
experience amply confirms this, as I myself did not escape, and of 
the party which accompanied me, every one, without a single ex- 
ception, was attacked, and two have already died. Malaria is 
of course the principal cause of this, but there are several others 
which exercise an important influence, and among these are the 
fatigue and exposure, and want of good food, the latter, I believe, 
exercising a powerful influence. A large party going into this 
country with the intention of remaining some time, should take 
large supplies and should be accompanied by an Apothecary or 
other Medical attendant. 

8. Camels, or, still better, elephants, are most useful, as they 
save a number of coolies, who can only in most places be procur- 
ed with extreme difficulty, and who are constantly running away, 
and causing great delay and loss of time. 

9. Ishould mention that the Brinjaries do not travel to Nag- 
pore through Jeypore, but strike off the road at Madheopotto and 
pass 10 miles to the right of Jeypore. The distance to Nagpore 
by these routes is about the same, while the respective distances 
by them to Jeypore from Madheopotto are 7 and 26 miles. I 
examined the latter route on my return, and think it would be 
the more expensive of the two, while it would not pass through 
Jeypore, which is of course a desideratum. ‘The only reason for 
preferring it to the other is I conceive occasioned by the difficulty 
of passing over the very steep Ghaut, which separates the elevat- 
ed plateau from the plain of Jeypore. 
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REPORT ON THE JEYPORE PASSES. 
Descripiion of the route from Tahtaparty to Jeypore. 


Tahtaparty to foot 1. Tahtaparty, 5 miles from Madugole, and 
a ogee Te 444 miles from Vizagapatam, is situated 14 

iles. 2 ap ; 3 
miles from the foot of the Ghaut at an elevation of about 250 feet 
above the sea level. The ground about it is much broken up by 
ravines, the soil being reddish close to the hills, from which as we 
recede, it becomes more and more mixed with black soil, lime- 
atone in minute nodules being extensively strewed over the sur- 
face. There is a road made, so far as earthwork is concerned from 
Tahtaparty to the foot of the Ghaut, and it is still, though un- 
touched for several years, in very fair condition. 

Foot of Ghaut to 2. The Ghaut may be described in a few 
tap OF eis Peete User AG ina very steep and exceedingly 
stony and rocky ascent, which to make into a decent road would 
be costly, while the maintenance would be no lessso. The ascent 


is almost continuous, there being but few breaks, and these short. 


The elevation of the top is nearly 3,200 feet above the sea level, © 


and 2,970 above the foot, and as the distance following the road, 
is exactly 12 miles, the slope is, 1 in 22 nearly—this, inclusive of 
level, or comparatively level surfaces, of which there is probably 
about 3 miles, with an average slope of 1in 40. This will leave 
9 miles of Ghaut with an average slope of 1 in 19 nearly, very steep 
indeed, and, being almost throughout overlaid with bowlders, rock 
or stones, both large and small, the road is exceedingly difficult, 
whether for horsemen or pedestrians, for bullocks laden or unlad- 
en. The first half of the ascent was some years ago cleared of 
jungle for a width of some yards on each side the road, but this 
has again sprung up as thick as ever, and in many places the 
branches and foliage overhang the path, rendering the passage dif- 
ficult. The jungle on both sides of the road is in general very thick, 
but trees of any size seem uncommon. The rocks met with are all 
unstratified, and seem to be principally gneiss and traps, sand- 

stone and conglomerate rocks being few, and no traces of iron. 
Top of Ghaut to 3. From the top of the Ghaut to Minoo- 
Let olour.2 gooloor, a descent of nearly 500 feet, the road 
is stony and steep, but well shaded. Minoo- 
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gooloor is a small village situated at the base of one of the ranges 
of high hills which abut on the main chain and run ina North 
West direction, and here enclose a very narrow valley, about a mile 
in width, through the middle of which flowsa stream. These hills, 
which recede in height as we go inland, are here covered with 
dense jungle, and rise 1,500—2,000 feet above the valley, their 
elevation above the sea being about 4,300 feet. 

_Minoogooloor to 4. The commencement of this portion of 
BE ce ambcts 8 mules. the route is through a long narrow valley, the 
soil of which is black, and covered with a long and very coarse 
grass, more resembling one of the rush tribe than the grassy, 
very useful and valuable as a thatch, but utterly useless as fod- 
der seeing that no description of animal will touch it. The 
scenery of this valley is very beautiful, hills on each side co- 
vered with jungle, and at bottom, with large trees rising 1,500 
feet above it, while through its centre flows a fine stream of water. 
The road crosses 2 or 3 small nullahs, and is in some places rugged 
and a little stony, but practicable for cart traffic. Emerging from 
this valley the road enters a much more open, and very undulating 
country, bounded by small hills, which gradually become bare of 
jungle, and diminish in height the farther we proceed into the 
interior. Villages are few and far between, and the country has a 
bleak desolate appearance, by no means relieved by the cold 
greyish black soil which supports an abundant crop of the long 
grass before mentioned. Itisno doubt however capable of better 
things, and would I think, be well suited to the growth of cotton, 
unless, indeed the elevation of the country be obnoxious to the 
growth of that useful plant. The late season having been one of 
the driest on record, we were of course prepared to find water un- 
usually scarce, but throughout this region, even in the hottest wea- 
ther, there is always more or less water to be found in the small 
stream, which flows through the bottom of every valley, and of 
which the high, precipitons banks afford ample evidence of the 
torrent of water, which must at times swell it. On each side of 
the centre of each valley, paddy might be cultivated for a con- 
‘siderable distance, but the population is so scanty, and their wants 
80 easily satisfied, that they are satisfied to cultivate dry grain, or 
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at best no more paddy than is sufficient for their own consump- 
tion. The road passes through the village of Hookumpett, which 
seems to contain 40 to 50 houses, while to the south east, distant 
about ¢ mile is a river about 20 yards wide, with very steep banks 
15 feet high, anda sandy and gravelly bed. 


Hookumpett to 5. After leaving Hookumpett the road 
Aurada 20 miles. passes over a bleak, stony, uncultivated coun- 
try, as before very undulating, the valley is of black soil, and bear- 
ing nothing but the coarse grass before mentioned, which was in 
many places on fire, and burning with surprising rapidity anda 
loud crackling noise. In the first 3 miles, several small nullahs 
were crossed, also the river last mentioned, which is like all the 
rivers of the plateau, extremely circuitous in course, being com- 
pelled, as it were to follow the course of the valleys. The waterin 
this river we observed to be much discoloured, as though contain- 
ing much clayey matter, a fact difficult to account for, as the water 
in similar streams I had always observed to be beautifully clear. 
The most probable explanation is that, the water running from the 
paddy and other cultivated fields, then in a slushy and muddy 
state, occasioned the discoloration. The road now lay through a 
long and very narrow valley, bounded by high hills covered with 
jungle. This valley is about 5 miles in length, and does not aver- 
age more than half a mile in width, the soil still principally black, 
and with little cultivation. On the west side of the valley we ob- 
served two very narrow valleys, very similar to that through which 
we were passing, bounded by very high hills, covered with dense 
jungle, and running far into the interior. The road through this 
valley crosses several nullahs, and is partly free of jungle, which, 
is never very thick. Towards the head of the valley we crossed a 
tremendously steep and difficult nullah, through which a considera- 
ble stream, along the top of the east steep bank of which the road 
which is very rugged and stony, ran. The ground is now 
seamed with ravines and nullahs, and is consequently a succession 
of steep ascents, and descents, and difficult, rugged, and stony. 
The head of the valley is shut in to all appearance by a magnifi- 
cent hill, upwards of 4,000 feet above the sea, and quite bare of 
jungle for some hundred feet from the top, to the south west of 
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which is another very similar in appearance, and of about the same 
height. Passing on the east side of this hill, the road turns slight- 
ly to the east and enters a more open country, bounded by low, 
dome-shaped hills, and still little cultivated, although the soil 
seems good, and there are great facilities for irrigation. The road, 
though still a little stony, is over tolerably level ground and could 
be easily made. At about 12 miles from Hookumpett the aspect 
of the country changes—the soil becomes more decidedly red— 
cultivation is more discernible, and the mango and jack trees are 
again seen, affording a pleasant relief to the eye, wearied with the 
barren and inhospitable looking appearance of much of the coun- 
try through which we had hitherto passed. Three miles farther 
on, the country still much as just described, but improving in ap- 
pearance, and in increase of population and cultivation, we reach- 
ed the large and picturesquely situated village of Wandragedda, 
the principal village of a Talook belonging to the Jeypore Rajah 
whose country we had now entered, and passed through, being un- 
der the Zemindar of Madugole. The village is beautifully situated 
at the re-entering angle (very acute) of two steep hills, covered 
with jungle and small trees, down the gully formed by which rushes 
a copious stream of beautiful water, which flows to the west and 
irrigates the valley, at the head of which is situated Wandragedda, 
and which opening out as the stream is descended presents a fine 
expanse of rich land under wet cultivation. The village contains 
some 60 houses at the foot of, and on the slope of the hills, and 
altogether presented a much more comfortable and thriving appear- 
ance than any we had yet seen. Leaving Wandragedda we pass- 
ed through a magnificent tope of mango and tamarind trees, and 
after following for a quarter of a mile the margin of the valley, 
which is transversal, we turned to the east, and after half a mile 
over a rather stony road, skirted by thin jungle, entered a perfect- 
ly open country, soil red, and in many places strongly resembling 
laterite, but with little cultivation, save about villages, small and 
unimportant, with which the country is here and there dotted. 
Half a mile farther we crossed a nullah and the road now very 
good, as much farther in advance, we reached the summit of a ris- 
ing ground, from which we had a view of a very extensive and un- 
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dulating plain, bare, and bounded by low hills, and over which 
villages, generally occupying the summits of eminences, are spare- 
ly scattered. Four miles farther on, crossing several nullahs, 
which supply water to considerable breadths of wet cultivation, we 
reached the village of Aurada, occupying the summit of an emi- 
nence. 

Aurada to Soogoor, 6. From Aurada the road lay for two miles 
2 epee through a narrow valley bounded by low hills 
covered with thin jungle and towards the end of which, I ob- 
served iron stone in considerable abundance, and tolerable rich- 
ness—this being the only place between Tahtaparty and Jeypore 
where it is found of sufficient importance to admit of record. In 
the above distance we crossed several small Nullahs, and, at about 
the centre of it, a tolerably sized river, 20 yards wide, with very 
high steep banks, and a good stream of water, running to the West. 
The road, now stony and rugged, passes through a narrow defile, 
half a mile in length, between two hills covered with jungle, and 
then enters a perfectly open, and very undulating country, with 
not a single tree, although covered with low date bushes. The 
soil is red, and the Nullahs or concavities of valleys of which we 
crossed many, are well cultivated with paddy—10 miles from 
Aurada, we reached the village of Soogoor, containing about 60 
houses, and occupying the summit of an eminence, while situate a 
few hundred yards to the South West and occupying another, is 
another village, which in fact belongs to the former. The view 
from the village is very fine, a fine undulating plain, quite bare, 
bounded by low hills stretching almost as far as the eye can reach, 
split up into a multitude of subordinate longitudinal and trans- - 
versal valleys well cultivated with paddy, while to the North East 
and far in the distance appeared a lofty range of hills, possibly 
that branch of the main chain which running off N. N. W. is 
crossed by the Bijya Ghaut. The soil is now, and indeed from 
Wandragedda as far as what is called the Pedda Ghaut, red and 
gravelly, admirably adapted for road making, and generally requir- 
ing nothing more than trenching. 

Soogoor to Dadee, 7. The road between these places passes 
by ea over a country much as last described, the 
soil being red and gravelly, and bearing abundance of low date 
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bushes, but no trees, several nullahs watering a good deal of 
paddy ground being crossed, and several villages of some size 
passed close to our place of encampment at Dadee, we crossed a 
very steep wide nullah, with a small stream of water through it, 
and with much in its banks and bottom of that peculiar yellow 
ochreish earth, which is so often an indication of the proximity of 
iron. Some years ago there was a village at this place, but it has 
been abandoned on account of the ravages of tigers, which seem 
_ to be much on the increase. 
Dadee to Jeypore, 8. From Dadee the top of the Ghaut, dis- 
ae tance 4 miles, the road is a little stony and 
rugged, lying between low hills covered with jungle, the Ghaut is 
about 700 feet in height, and 24 miles in length, the first 14 
mile exceedingly rocky or stony and difficult, though not very 
steep. Itis well shaded, the jungle being dense on both sides, 
and containing here and there some fine trees. The last mile of 
the descent is still through jungle, and a little rugged, but pretty 
free from rock or stones, and at its termination is reached a fine 
Tiver about 50 yards wide, and 7—10 feet deep, which we crossed 
on a rude ferry boat. The river here widens out considerably, 
and seems indeed to have formed a deep pool, but a considerable 
volume of water was flowing through it when we crossed, while 
_ during the monsoon it-must carry off a great body of water. From 
the river to J eypore 6 miles, the country is better peopled and well 
cultivated, the road some times rough and stony, but generally 
x pretty good, runs not far from the low range of hills that on the 
i 8. and S. E. bound the great plain of Jeypore. 


Comparison of the Madugole and Parvatipore Routes. 


ey Having now seen both routes, I have no hesitation in say- 
’ ing that I consider that by Parvatipore infinitely the superior of 
_ the two, and that for many reasons. 
_ 2. In the first place the highest elevation to be crossed is in 
favour of the latter route by upwards of 400 feet, a serious consi- 
"eration ; particularly when it is remembered that not only has 
that elevation to be ascended, but to be descended, so that in the 
Vou. xx. o. 8. Vox. vin. N. 8. 
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mere matter of making a road, there is upwards of 800 feet more 
of Ghaut by the Madugole, while for those journeying backwards 
and forwards there is in ascent and descent combined a difference 
of 1,600 feet, for it must be remembered that, particularly to beasts 
of burden, a steep descent is perhaps even more trying than an 
ascent. 

Road over Madu- 3, The Madugole Ghaut has a steep as- 
gole Ghaut more ex- . ; 
pensive in formation cent of 2,970 feet in 12 miles, or a slope of 1 
and in maintenance. in 224 nearly, while the Bijya Ghaut on the 
Parvatipore route though much steeper is very much shorter, and 
has a much smaller elevation, there being a rise of 1,228 feet in 
a distance of 4 miles, or a slope of a little less than lin 16. I 
should however mention that the latter Ghaut is considered to 
commence nearly 2 miles nearer Parvatipore than I have put it 
down, and if this be considered, the Bijya Ghaut will be 5-8 miles 
long with an elevation of 1,451 feet, which gives a slope of 1 in 21. 
The length and elevation of a Ghaut are important considerations 
in regard as whether they can be traversed during a day. This 
the Madugole Ghaut could not be by loaded animals, at least not 
without great difficulty, and, not to speak of the danger from tigers 
and wild animals, which infest these Ghauts, the feverish charac- 
ter of the atmosphere, that at night surrounds them, renders a 
night encampment on them in the highest degree objectionable. 


A route then with a Ghaut easily crossed in one day is very 
much to be preferred to one that cannot. I may mention that our 
party proceeding with as much expedition as possible were 6 hours 
in ascending the Madugole Ghaut. This latter is too, almost 
throughout, rocky, or covered with loose stones, the latter even 
more objectionable than rock, while on the Bijya Ghaut compara- 
tively little of the road is rocky and scarcely any part of it is 
covered with loose stones. The latter then would be less 
expensive to make and maintain, than the former, and it possesses 
one great advantage that the other has not viz. water is plentiful 
throughout from the bottom to the top. 

Distance of Jey- 4, The nearest Seaport to Jeypore by the 
pore ti etnay eer ext Madugole route is Vizagapatam and that by 


Seaport, the same by } : 
both routes. Parvatipore, Calingapatam, and these dis- 
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tances are witnin a mile the same, each being about 131 miles and 
in this respect then neither has any advantage, but we must re- 
member that from the foot of the Madugole Ghaut to Jeypore is 
nearly 80 miles, while from the commencement of the jungle region 
to the same place by the other route is only 64 miles. 


Parvatipore route 5, The route by Parvatipore is, I think, 
more advantageously 
situated than the 
ee andmuchmore being as it were between the Ganjam and 
used. 


the more advantageously situated of the two, 


Vizagapatam districts, which are the literal 
districts holding most communication with Jeypore, and the N age 
pore country. The traffic is at present almost entirely carried on 
by the Brinjarries, who bring down various sorts of grain and gram, 
hides, horns, bees’ wax and a multitude of other things. These 
people have no objection to the low country, which they would if 
possible avoid visiting, as its climate and other circumstances are 
uncongenial to themselves, and to their bullocks, and I doubt not 
that they would be glad to leave their loads at the foot of the 
Ghaut, and receive there, supplies of the articles which they carry 
back, of which salt is by far the most important. Were this done 
and a depot established at Narrainpatnum which is a very large 
village about 23 miles from Parvatipore, and 44 from Jeypore, I 
think that a great impetus would be given to the increase of traf- 
fic, which would thus be so enormously facilitated. I make this 
suggestion, because instead of proceeding with the whole project, 
as submitted by me, it would then only be necessary to make a 
cart road from Parvatipore to Narrainpatnum, which at a rough 
i calculation, might be done for 1,000 Rupees a mile. I am certain 
that the execution of merely this. small portion of the project 
_ would greatly increase and facilitate traffic, would much tend to 
the developement of the resources of the country, besides increas- 
ing the amount of population and cultivation but at present very 
small, and very much increase the present importance of the line. 
It must not for a moment be imagined that from this, I do not re- 
_ commend the comptetion of the line to Jeypore, and even to Nag- 
pore; on the contrary, irom what I have seen and heard during 
my recent visit to the country, J am more than ever convinced of 
p its immense importance, both politically and commercially, but f{ 
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have thought that disinclined as is the Government of India, dur- 
ing the continuance of the present financial embarrassment, to re- 
‘commend the commencement of the scheme as a whole, they may 
be disposed next year to countenance the undertaking of the por- 
tion of the scheme mentioned above, which under any circum- 
stances must be the portion of the line first commenced and com- 
‘pleted. 

The present amount of traffic by the Parvatipore route many 
times exceeds that by the others—this owing to the former being © 
much easier than the latter, and every one with whom I have con- 
versed on the subject, is of opinion that were a road made by Par- 
vatipore, all other routes would be almost entirely abandoned. The 
country through which it passes too is in almost every respect su- 
perior to that by the Madugole route, whether in size of villages, 
extent of population, capabilities of improvement, or resources. 
As I have just mentioned, the Parvatipore line is very much more 
used than the other, and this alone, in the absence of other cir- 
cumstances, would lead us to conclude it to be a much easier and 
more improbable route. 


_ Objection raised 6. The only objection I have ever heard 
to the Parvatipore 
route. 


quainted with both, is the number of times must be crossed the 
river, which, rising in the Bijya Ghaut, enters the sea at Chicacole, 
and even this they hold to be small and more than counterbalan- 
ced by the numerous other advantages offered. To this objection 
however, even taken by itself I attach little weight, for in the first 
place the crossing, where objectionable, might without doubt often 
be avoided by making the road a little longer, and even where this 
cannot be done, a bridge (if necessary) can easily be erected, tim- 
ber being every where plentiful, and foundation soil excellent. It 
is only however, after a heavy fall of rain, of one or more days 
duration, that the river would not be easily passable, as between 
Parvatipore and the foot of the Ghaut, in which distance it is 
crossed 94 times, the river is generally wide, and with low banks, 


raised to the Parvatipore route, by those ac- 


nor either from reports, nor from appearances, do I gather that the 
volume of water is ever for more than a very short time, and that 
occurring but seldom during the year, sufficient to cause stoppage 
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to traffic. I consider then the quasi obstacles offered by the river 
to be of little consequence, and to be almost counterbalanced 
by the advantage present and prospective accruing from the pos- 
‘session along the greater part of the route of a fine river, afford- 
ing at all seasons an abundant supply of water. 

In conclusion I will mention that I have now travelled by three 
routes, from Jeypore to Madheoputtee, a large village, on the 
Parvatipore side of that route. T'wo of these, in length respectively 
10 and 26 miles are mentioned in my account of my first expedition 
to Jeypore. The remaining route I traversed on my recent tour, 
and consider it preferable to either of the others, as it is about the 
same length as the shorter of the two first mentioned, and very 
much easier, both throughout and as regards the slope of the steep 
descent, from the plateau to Jeypore. The above of course only 


tends to confirm the prepossession I have in favor of the Parvati- 
pore route. 
: Miscellaneous Observations. 


Configuration of 1. The Plateau, or elevated region be- 
Skagit tween the District Vizagapatam and the plain 
country of Jeypore is enclosed on the East by a chain of hills 
stretching N. W. attaining their greatest elevation in the vicinity 
of Madugole, and gradually becoming lower as they approach the 
Northern extremity of the District. From this chain branches 
run N. and N. N. E. containing some hills said to be even 
higher than any in the main chain, but the general run of the latter 
is as before mentioned. There are several passes over this chain 
into Jeypore, the principal being those already mentioned, others 
less used being by Pachapenta and Saloor. From the summits of 
these passes to the level of the Plateau are slopes of on anaverage 
350 feet in perpendicular height, and little less steep than the op- 
posite ascents, which average about 1 in 20. The Plateau hasa 
tolerably gentle fall to the Westward, and is terminated abrupily 
by a range of steep hills which sever it from the plain country 
of Jeypore, and through which to the same are a number of 
passes averaging 700 feet in height. The Plateau is extremely 
undulating and broken up by numerous longitudinal and transverse 
valleys, the general direction of which are respectively at right 
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angles, and parallel to the bounding chains of hills. The hills 
generally recede in height as we proceed westward, and are either 
comparatively bare of jungle ; or covered with low jungle. 


Climate. 2. The climate of the plateau, which ave- 
rages 2,300 feet above the seais away from the immediate vicinity 
of the high hills, very dry and agreeable, the average range of the 
thermometer in the beginning of the year being about 28, the 
minimum being 50, and the maximum 78°. In the narrow valleys, 
bounded by high hills, the thermometer sinks much lower than 
mentioned above, and immediately under the Ghauts, the cold is 
very severe. This is owing to the cold air, which at night rushes 
down the sides of the hills, and fills the valleys, a phenomenon of 
almost universal occurrence in all parts of the globe, and particu- 
larly observable under mountain chains, as in the present case, 
running N.andS. and whose slopes consequently receive the sun’s 
rays during only one half the day. It is well known that the at- 
mosphere is but little heated by the direct action of the sun’s rays, 
and that it principally derives its heat by radiation from the earth’s 
surface, and that, moreover, it is when dry, an extremely bad con- 
ductor of heat. On these hills covered with jungle, the ground is, 
however, generally more or less moist and so therefore also the air 
in its immediate vicinity, and thus the power of conduction being 
added to that of radiation, these narrow valleys become filled with 
air several degrees hotter than that of the atmosphere free of them. 
When therefore that period of the day has arrived, at which the 
earth ceases to receive heat, and commences to part with that re- 
ceived, the strata of air close to the sides of the hills become heat- 
ed (above the average prevailing temperature) much mero rapidly 
than those more distant, the intensity of radiation being inversely 
as the square of the distance from the radiating point. The por- 
tion of the atmosphere then resting on the hill slopes becomes 
gradually lighter, and would ascend but for the cooler and heavier 
air, which rests above the hills, which descends by its superior 
weight, and exerts a lateral pressure on the hotter air, the currents 
of which (one from either side of the valley) gradually approach 
one another, mingle and then ascend their upward passage being 
facilitated by a partial vacuum, or quiescent state of the air medial 
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to the cold currents. In this manner then there is a constant 
movement in the atmosphere, the currents of cold air descending 
the mountain sides, and the steam of hot air laterally 
forced to the centre of the valley, where they mingle and 
ascend. This is I conceive the probable cause of the above 
phenomenon, and if the foregoing reasoning holds good, it 
would follow that in narrow villages bounded by high hills, the 
temperature would be sensibly lower than in those distinguished 
by the opposite characteristics, and this we invariably found to be 
true. In the case of the great longitudinal valleys of the Plateau 
the hot air forced along them by the cold air descending the great 
mountain chain, meets with little or no opposing similar current 
which compels it abruptly to seek an upward course, and it there- 
fore flows along these valleys gradually becoming warmer by the 
reception of radiated heat from the ground over which it passes, 
and then rises and mingles with the superincumbent atmosphere. 
It is of course followed by the cold air, which also gradually be- 
comes warmer and rises. According to this theory the farther we 
recede from the chain of high hills, and approach the W. bounda- 
ty of the Plateau, the minimum of the thermometer will ascend, 
and this we also found to be the case. The healthiest situations 
then, and those most eligible for occupation are the wide and ex- 
tensive valleys, bounded by low bare hills, which are common in 
the centre and toward the W. edge of the Plateau ; although these 
are by no means beyond fever range, yet there is nothing at hand 
which can generate malaria, and it is difficult to conceive that 
with ordinary precaution Europeans might not pass there with 
perfect immunity from fever the whole year round. The principal 
precaution to be observed is to avoid sleeping on the ground, and 
indeed we should sleep as high above it as can be, as. wherever 
malaria does exist, and itis supposed to be principally owing 
to the presence of a redundance in the atmosphere of Carbonic 
acid, a gas of a specific gravity considerably greater than the air, 
and therefore found principally in its lower strata, it is invariably 
found that those who habitually sleep close to, or on the ground 
rarely escape it, whereas those who sleep well above the ground 
do so very commonly. 
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The inhabitants would seem to be aware of this, as their villa- 
ges are almost invariably found on the summits of knolls, or emi- 
nences and never in or near the bottoms of valleys, and as it is 
well known that the natives of this country have not the smallest 
taste for, nor even have an idea of, the picturesque, we cannot con- 
ceive them to have been influenced in their choice of site by con- 
siderations of this kind. The mean height of the thermometer in 
the commencement of the year is (in doors) 64°, and the atmo- 
sphere which is dry and bracing has an exhilarating effect on those 
accustomed to the plains, and more particularly to those who have 
lived on the coast. The lowest observed minimum occurred at 
Hookampett, 10 miles from the Madugole Ghaut, where the 
mercury sank to 40°, and even at 7 a. M. was no higher than 
42°. At Minoogooloor, which is immediately under the Ghaut, 
I had no opportunity of taking a morning observation, but there I 
am convinced, the thermometer would have been even lower than 
just stated. 


Best season for 3. The best season for visiting the country 
visiting country. seems to be from the middle of January to 
the middle of April, and the worst of all, the period between the 
monsoons and the cold weather. This is according to universal 
Native testimony, and is also in accordance with the experience 
of the few Europeans who have visited the country, as also with 
the results obtained by our own party, which with servants, 
sebundees, &c., comprised fully 200 men among whom there was. 
no fever, nor since our descent into the low country have any been 
attacked with it. According to the conceived origin and causes of 
fever, every principle of logic would point to the hot weather as 
the best season for going up the Ghauts, but from my own ex- 
perience during my first visit, and from what I have now gathered, 
upon extended enquiry I am prone to believe, that the hot weather 
after the middle of April is not a favorable season for visiting 
these countries. 


Soil. 4, The soil commonly met with on the 
Plateau is red, containing often, and indeed generally, alarge ad 
mixture of gravel,and admirably adapted for road making. In many 
places I have observed a red indurated clay, which strongly re- 
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sembles laterite, except that it does not seem of so cellular a 
structure. In the bottoms of the valleys the soil is, or is ina great 
measure, black cotton, the most fertile and best: suited for wet 
cultivation. The red soil seems however to be more favourable to 
the growth of trees, both fruit bearing and otherwise, of which the 
most commonly met with, the mango and jack, grow most lux- 
uriantly, and without any artificial irrigation. This red soil will 
however, when irrigated produce abundant crops of almost every 
description, and it is well suited to potatoes and European vegeta- 
bles, which I feel convinced could be produced in any quantity. 
There is throughout the year abundance of water, and tanks 
of very large size, and great depth could be very easily made. 
The soil of the plain country about Jeypore is to the South, 
black, and this I believe to be more or less its nature as far as the 
Godavery, but little of it is at present cultivated, although yield- 
ing fine crops of paddy and native vegetables, the whole country 
southwards, presenting to the eye a perfect sea of jungle. It is 
scarcely possible to conceive a country more highly favored by na- 
ture, and which presents greater facilities for cultivation and irri- 
gation, and yet, thanks to the primitive habits, supineness and 
ignorance of the inhabitants, and to their having come so little in 
contact with Europeans, no more is cultivated than will suffice for 
their own consumption, while, with the single exception of iron, 
- scarcely an attempt is made to develope the numerous resources 
and natural riches of the country. The plain of Jeypore must re- 
ceive the greater portion of the drainage of the pleateau, which is 
30 to 40 miles in width, on which the rain fall must be at least 50 
inches per annum, and this coupled with the natural facilities ex- 
isting for storing large quantities of water, would render the irri- 
gation of the whole plain easy, unexpensive, and most certain. It 
would be most admirably suited to the cultivation of the sugar- 
cane, which requires a rich moist soil, free from saline, and rich in 
nitrogenous matter. The land might of course be had for a mere 
song, and as fuel can be had to any amount for the mere cost of 
cutting. I doubt not that a sugar factory would well succeed. 
The hills in the neighbourhood of the Ghauts seem also to possess 
all that is required for the successful growth of coffee, they have a 
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red gravelly rocky soil ; with the proper elevation and an eastern 
exposure, these latter a great desiderata. 

State of country, Thepresent state of the country seems mi- 
&e. serable enough, as mis-management, and cor- 
ruption, and violence, seems to be every where paramount. The 
principal {portion of the cultivated lands are Inam, and the most 
valuable land on enquiry is almost invariably found to be Inam, 
that leased being of comparatively little value. It would however 
be difficult for the Rajah, even if so inclined, to discover what is 
Inam, and what is not, as no accounts whatever are kept; each vil- 
lage appearing to pay a fixed sum, varying from 20 to 200 or 300 
Rupees. Of the capabilities of the country, and of what can be 
drawn from it under proper arrangement, some idea may be form- 
ed by a simple statement of facts. The Taluq of Gunipooram has 
been for some years under Government management, it having 
been taken out of the Rajah’s hands until the arrears due by him 
to Government are paid. While under the Rajah’s management 
or rather under that of his people, who plunder him right and left, 
the Talug did not bring him in anything, and on the contrary was, 
I believe, a source of loss to him. Under Government management, 
the Taluq, I am given to understand, now brings in upwards of 
60,000 Rupees, leaving after paying the Government pishcush 
15,000 Rupees and all expenses a profit of upwards of 40,000 Ru- 
pees, which I have every reason to believe might under European 
superintendence be doubled, and even trebled by developing the 
resources of the country. This shows how the Rajah, a silly old 
man, is plundered by the people about him, in whose hands he is 
as a mere child. 

The inhabitants are a muscular healthy looking race, anything 
but debilitated, as must be the case, were they much subject to 
fever ; their customs are primitive, and their wants few and easily 
satisfied, and they seem much more docile, uncomplaining and 
free from cunning and vice, than the inhabitants of the low coun- 
try, many of them have a strongly Mongolian physiognomy pro- 
truding cheekbones, with small, deeply sunken eyes, narrow fore- 
heads and elongated faces. They are generally above the average 
height, well made, with muscular limbs and appear capable of sup- 
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porting great fatigue. They speak Oorea, a very simple, but lit- 
tle cultivated language, bearing a strong resemblance to Hindt- 
stani, properly so called, i.e. devoid of all Persian and Arabic words, 
although containing many words used in Teloogoo and derived 
from the Sanscrit. Its terminations are almost entirely vowels in this 
respect resembling the Teloogoo and other languages of Southern 
India, and itis spoken with an accentuation, which bears some 
resemblance to that used in speaking Gaelic. This would seem to 
indicate the above to be an ancient race, which has inhabited this 
country at least centuries before the irruption of the Mahomedans 
into India, and the Rajah indeed boasts of being descended in an 
unbroken line from those who ruled the country ten centuries back. 
He is, moreover, universally looked up to, in spite of his poverty, 
as the descendant of a very ancient race. His authority although 
nominally respected, seems really to be little so beyond the imme- 
diate vicinity of Jeypore, as each man seems to do pretty much as 
he hikes, while murders and robberies, and all kinds of violence 
seem common and unrepressed, and even unnoticed, while such 
seems to be the extent to which corruption is carried by those 
about him, that a bribe to them will procure immunity from the 
punishment consequent on the most atrocious crimes. The whole 
Revenue of the country including the Gunipooram Taluq which as 
before stated pays upwards of 60,000 Rs. is I believe considerably 
under a lac of Rs., but there is not a doubt that it could, under 
EKuropean management, and were encouragement given to the em- 
ployment of European capital, be easily raised to 5 and even 10 
times that amount. The great seeming difficulty is the want of 
population, but that heretofore bugbear fever, dissipated, as I doubt 
not it will soon be, population would increase as people would from 


‘various quarters be attracted to a country where land can be pro- 


cured at a merely nominal rate, and where living is so cheap. It 
is a country such as this, to which so little has been done by man> 
where so much remains to be done, and where that much may be 
so easily done, that offers the greatest attraction to the employ- 
ment of new capital,industry, and enterprise, and therefore although 
it may yet be distant, I do not despair of seeing the time ar- 
tive when this hitherto much neglected and unknown coun. 
try will receive much more of the popular attention, The 
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road must first however be made, as before that is done, 


the country is comparatively difficult of ac- 
Uninviting to the 


speculator. cess, and to the speculator is not inviting for 


a visit, however much otherwise it may be 
to those who are interested in seeing a new and little known 
country. Iron alone, with which the country abounds, and in 
great richness too, must one day be a source of great wealth to it, 
seeing that it canbe cheaply produced, and that the demand for it 
is likely day by day to increase. 


Memo. showing the various halting places and their respective heights 
above the Sea level and distance, &c. 


Name of Place. 


Vizagapatam, 
foot of Ghaut. 
Distance from 
Calingapatam. 


Height above 
Sea. 
Distance from 
Distance from 


mile. | mile. 


Higtapartys <6! y . Bes ide eee 220 


| 

oly ae 
PROP Uli Caa iin sece'w cw 8a Git Serie: 3,200, 64) 12 
Minoosooloor:s'.' 0!) MOT ea ae, 2,701) 660) ue 
faOGmampeth., Shia laaen asks fol 2,457| 74 29 
Br dustin F082 We ae 2,055, 94| 42 
BODE OOE. bic cia ise t siaenebie a ces 2,300; 104, 52 / 
Wades ARTY iy cedeee i 2p LOo Reet ata 
JOY PORE. rate tate Beltoiyeseh che aire vied 1,993) hoO las 

Jeypore by Parvatipore. 

Madheoputhees: sii t/saiei ses oles dials 1,980] 1452) 262 | 1213 
Devoroputtee.......... eR Aya chats ee ee) a a 192 114 
Mintelamelte eile ie sk Jem Cpe eoOn eaSE 123 107 
Top of Bijya Ghaut.. ........00..| 25783] 1242) G2 eaoee 
aditamM bos. oi, Mitl ton Deis Fee oh 2, LOOV Oe aie 994 
Pentoolabaddralic cs. ce wiv vie etek 1,166} 117 94 
PASEVATIPOTE ,:.\evials shite oe tle cent peor eee 65 
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XIII. On Timber in the neighbourhood of Cuddapah. By Carr. 


J. H. M. Stewart, District Engineer. 
(Communicated by Government. ) 


I have the honor to inform you, that the difficulty experienced 
in procuring good Timber in the neighbourhood of Cuddapah, and 
its consequent high price, having frequently been forced on my at- 
tention, I determined on examining a range of Hills, on which I 
had reason to believe, that a variety of useful Wood was to be 
found. The range to which I allude, stretches due East and West, 
between the Cheyair and Paupaugnee Rivers, reaching from the 
town of Nundaloor in the Chitwail Talook, a distance as the crow 
flies, of 45 miles. 

2. It was to the Eastern portion of this range that I directed 
my attention. I commenced at Goolcherroo, and spent 4 days on 
the top of the Hills. In the valleys near Goolcherroo, I came upon 
a large number of fine trees, principally ‘Muddy’ and ‘ Yepi.’ In 
one of the lowest valleys, and nearest to the Goolcherroo Ghaut, 
several ‘ Muddy’ trees had been felled some years ago, and shaped 
into beams, with the intention of taking them into Cuddapah. This 
however in the absence of any track, along which wheels could be 
drawn, was found impossible, and the beams are still lying where 
they were felled. 

3. From acareful examination of the valleys, and of the cattle 
tracks which lead Westward from them, towards Trunk Road No. 
XI, Iam certain that excellent wheel tracks, for the conveyance of 
Timber, might be opened out at very small cost. The wheels which 


- I would propose to make for dragging out the Timber would be 


about 24 feet in diameter, and about the same distance apart, so 
that a track of sufficient width could be cleared at very small cost. 
By clearing a track of about 7 miles in length, several excellent 
Timber valleys would be brought within easy reach of the high 
road. 

4. Tenclose an Estimate amounting to Rupees 650, which pro 
vides both for this and for the construction of 4 pair of wheels, 
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&c. I would strongly recommend that it may be immediately sanc- 
tioned. It is at present almost impossible to procure good sized 
Timber in Cuddapah, except at exorbitant prices. Of well season- 
ed wood there is none to be had at any price. By opening out 
these valleys at once, the Timber can be brought into Cuddapah, 
and stored in our Timber yard till required for building purposes. 


5. The Hills, at the point of which I have been speaking, vary 
in height from 1,500 to 1,800 feet above the Sea. Further East- 
ward, however, they are considerably higher. A point at which 
my tent was pitched for two days, in 14” 14’ North Latitude, and 
78'' 76’ East Longitude was about 2,300 feet above the Sea, or 
1,800 feet above the town of Cuddapah. This was ina valley. The 
highest point that I reached in the neighbourhood was 500 feet 
higher, about 2,800 feet above the Sea. 


6. In this valley, where I was encamped for two days, there is 
some very valuable Timber. Two larger plantations of young 
Teak trees looked especially promising. Of these the largest had 
been cut and hacked in a merciless manner by the villagers at the 
foot of the Hills ; and none had been allowed to attain a fair size. 
I am certain however, that if carefully preserved, these plantations 
would in a few years become most valuable property. There was 
also in this neighbourhood a fine show of Yepi and other useful 
jungle Timber. Altogether I think, that considering the scarcity 
of Timber, which always prevails in Cuddapah, it would be well 
worth while to take some steps towards protecting the jungles on 
this range of Hills from the wanton spoliation to which they have 
been subject. 


7. In one part of the valley, of which I have been speaking, 
a good deal of ground has been cleared for cultivation by some 


enterprizing Ryots from the village of Wungymullah, at the foot of 


the Hills. Hitherto they have grown only Raggi and Cholum ; 
but during the last few months, some of their fields have been 
under Indigo. They have also at considerable expense sunk a 
large Well, and constructed an Indigo Vat, &c. They are now 
most anxious to make a Tank, by throwing a bund across the 
valley at a narrow point. They propose to do this at their own ex- 
pense, and to bring a good deal of land under wet cultivation, on 
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the condition that for the first four years the rent should be small, 
Rupees 1-4 per acre. I have strongly recommended their project 
to the Collector; for their cultivation will not interfere with the 
Timber ; and special encouragement should be given to such a rare 
instance of enterprize and energy on the part of a Ryot. 

8. This project deserves to be viewed from another point. I 
have mentioned that the valley is 2,300 feet above the Sea 
Though within 17 miles, in a straight line, from the town of Cud- 
dapah, the climate is almost as bracing as that of Bangalore. In 
my tent the Thermometer ranged from 45° to 69° during the 24 
hours. This was towards the end of January, I have made most 
particular enquiries on the subject, and every one assures me that 
Fever is_altogether unknown there, throughout the whole year. I 
cannot but think that the place deserves to be better known. A 
Road to connect it with Cuddapah might be easily traced, and 
cheaply made. That such a climate could be brought within two 
hour’s ride of the hottest station in South India is a fact worth 
knowing. 

9. Ifit were on this ground alone, the proposal of the Ryots 
to make a Tank in the vailey deserves strong support and en- 
couragement. They will have to import labour from the plains for 


_ the purpose; and as the Coolies will be afterwards required for 


cultivation, a Settlement will at once be formed. A small Bazaar 
will thus be ready on the spot; and the chief difficulty in the way 


_ of forming a Sanitarium station will be averted. 


10. I should mention, that the range of Hills goes by two 
names among the Natives. At some points it is called the Poli- 


 condahs, and at others the Yerramullahs. The former is the more 
common name. The valley in which they wish to construct a Tank 


- is called by them Yenamullah. 
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XIV. On the culture of Sorgho and Imphi. By M. Prrrorrer. 

[The following paper was received from M. Perrottet by the Committee 
of the Madras Exhibition of 1859. It was by them transferred to 
the General Committee of the A. H. 8. by whose kindness we are 
enabled to present it to our readers. 

The Hon’ble Mr. Elliot has kindly added to it some notes which are 
valuable additions to the original.—ED. ] 


On the 20th of January last, you did me the honor to send me 
a letter for M. Montclar, dated from Madras on the 2nd idem,* 
which had through oversight been forwarded to M. Montbrun. 
together with six small tin boxes containing some grains of tha, 
kind of Sorgho called Jmphz (Imphi-seed) from South Africa. 
Subsequently on the 14th February you transmitted a farther sup- 
ply of other six boxes containing the same Sorgho seed, request- 
ing me to sow them as well as those first sent, and to watch the 
progress of their development, which accordingly I at once pro- 
ceeded to do. 

I now beg to report the result of these sowings together with 
the observations made by the Head Gardener, to whom you also 
furnished a supply of the same seed direct. 

The whole of the seeds germinated freely but unequally, and 
the development of the stalks was completed, although slowly and 
very irregularly to the ripening of the grain which occupied a pe- 
riod of from 50 to 60 days after the seeds had been sown. 

On the first appearance of the plants above the ground they 
were watered only three times a week, but afterwards daily and 
more freely in proportion to their growth, and as they approached 
the period of inflorescence. Under this treatment they attained a 
height of from 6 to 8 feet, not more, when the formation and 
ripening of the grain was completed. 

I watched the gradual development of these newly introduced 
plants with much interest, examining their structure with great 
care to ascertain whether, as had been stated, the~ really consti- 
tuted distinct species or varieties. These observations have led 
me to the conclusion that, in a botanical point of view, they ex- 


hibit no appreciable differences whatsoever, that will justify the 


rn 


* 21 in original. 
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establishment not merely of new species but even of new varieties, 
with the exception of one kind only derived from the seed fur- 
nished by you to the Head Gardener. I will describe the plant 
hereafter which appears to me to be new or at least to differ in 
some degree from the others. 

I have, Sir, convinced myself that these supposed varieties, have 
no existence, certainly not among the plants raised from the seed 
received from you. They are all assignable to one type, viz., the 
species known as the Andropogon Caffrorum of Kunth or the A. 
Saccharatus of Roxb. to which an African origin is also assigned.* 
The appearance and disposition of all the flowering panicles is 
the same. In nearly all, the ramifications are verticelled or sub- 
verticelled, the branches long, slender, flexible, subdivided into 
numerous branchlets, or spikelets, each bearing many distinct, ses- 
_ sile flowers. The lower flowers some of which are neuter, others 
unisexual, others hermaphrodite are furnished with a single pedi- 
celled valve ; those higher up on the spikelet have two pedicelled 
valves representing two narrow lanceolate, acute, downy bracts 
longer than the grains. These two glumes representing the calyx 
are concave, beardless and entirely clothed with tomentose white 
hairs. ‘The stamina are as in the genus, three in number, on 
capillary filaments, the anthers yellow inclining to light pink. 
The ovary which is of an oval shape terminates in two longish 


* Tn illustration of M. Perrottet’s remarks, I add the following ex- 
tract from Kunth’s Agrostographia i. p. 502. 

111. Andropogon Saccharatus, Ztorb. Flor. Ind. i. 274. Erectus ; 
- paniculis verticillatis; ramificationibus nutantibus ; calyce piloso; 
- corollis muticis, hermaphrodita, tri, neutra univalvi. Roxb. Holcus 
saccharatus Lin. Spec. 1484— Willd. Spec. 4930. Sorghum sacchara- 


ik tum, Pers. Syn. 1:101—=Host. Gram. 4 t. 4—Holcus Dochna [ar tol 


Forsk. Aigyp. 174, (teste Delle)—India orientalis, Arabia,®. An 
planta Roxburghiana certe eadem ac Linneana ? 
112. A. Caffrorum, Kunth Gram.165. Glumis villosis ; seminibus 
‘compressis inermibus. Zhwnb.—Holcus Caffrorum, Thunb. Prod. 20. 
Ejusdem Flor. Cap. i. 410— Willd. Spec. 4:930—Holcus cafer, Arduin, 
Saggi di Padov.—119 t. 1. f. 1.—Sorghum Caffrorum, Beauv. Agrost. 131, 
Sorghum Arduini, Jacg. Ecl. Gram, 25, ¢. 18. Cap. Bon. Spec.© 
Sprengel cum precedente conjungit. 
meyvou, Xx. 0. Ss. VOL. VII. N.S. 
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styles with diverging feathered stigmas of a deep rose color. The 
caryopsis (or seed vessel) is oval somewhat flattened at the base, 
of a fawn color, reddening as it ripens, embraced for one-half, or 
= or even for its whole length by the glumes, which are, as al- 
ready observed, downy on the outside and terminated by the rudi- 
ments of the two styles which are very distinct, leaving as it 
lengthens, a well-marked line, which seems to distinguish this 
species from its congeners. 

All the plants raised from the seed sown presented the same 
union of characters the only perceptible difference being in the 
greater or less degree in which the caryopsis was enclosed in its 
length and breadth by the two glumes. This peculiarity as above 
observed is by no means constant, and is wholly insufficient to 
characterize even a variety. 


The species may be described thus :—Andropogon Caffrorum 
v. B. (constituting a sufficiently marked variety.) Culmo erecto, 
2—8 vel pluris nodis glabris, vaginis ciliatis, foliis glabris mar- 
gine scabriusculis. Panicula effusa, samasa, samis verticillatis, 
erectis, puberulis, glumis vellosis, muticis, pedicello puberulo, 
seminibus basi compressis, stylis rudimento coronatis. (Perr./ 


I have not been able to determine with precision the exact pro- 
portion of the saccharine constituent contained in these pretended 
varieties, having neither the means of ascertaining the precise 
amount, nor having been able to procure a press of any kind for 


——ee 


extracting the juice. I managed, however, with a good deal of — 


trouble to express a portion from a considerable number of stalks 
which enabled me to ascertain the greater or less degree in which 
the saccharine property was found in each. | 

The following are the results obtained by the process of tast- 
ing :— 


Plants raised from the first six boxes. No. 1. Imphi-seed—2 — 


stalks of 6 to 8 feet high, of very fair growth, thicker above than 
below,—very sweet, particularly in the upper part of the stalks. 

No. 2. Imphi-seed ;—the same as the above. 

No. 8. Imphi-seed of Mr. Brownlee, the same results as the 
above, all being equally sweet. 

No, 4. Do. do. also very sweet. 


Soe oot 
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No. 5. Imphi-seed of Mr. Brownlee, These seem to be sweeter 


| than the others. 


No. 6. Do. do. The same remark. 
Second Trial. 


Ist. Imphi-seed : Three stalks of the same length, well grown, 
about 8 feet high—very sweet from the base. 


2nd. Do. do. same remark. 

ord. Do. do. of Mr. Brownlee, the same as the 
preceding in all respects. 

4th. Do. do. also very sweet. 

5th. Do. do. these appear to be the sweetest of all. 

6th. Do. do. differs little in any respect. 


Trial of M. Ferrier. 


No. 1. Imphi-seed—the same growth as the foregoing both in 
height and diameter—tolerably sweet. 


2nd. Do. do. same remark. 
ord. Do. do. the same remark as for the others. 
4th. Do. do. No saccharine matter was found in 


any portion of these but the plant had not fully arrived at matu- 
rity. 
5th. Do. do. exactly the same results as the last. 
6th. Imphi-seed: as in the two preceding instances the sap 
was tasteless without a trace of sugar, but the plants it must be 
allowed, had not attained their full growth, although the grain 
was perfectly formed. 


From these experiments, imperfect as they were, it may fairly 
be concluded that the slight differences observed in the saccharine 
property of the cane-stalks are due to the greater or less degree 


of maturity attained in each instance whenever it may be inferred 


_ that in this physiological particular, the plants present no appre- 
 ciable difference. 


Ihave already stated that the vegetation of these plants, al- 
though the soil in which they were grown was in all respects the 


_ same has in every instance been very unequal, that the grains (or 
corns) from which they were raised were themselves very diverse, 


that is to say they had not all attained the same complete state of 
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maturity, that in the greater number, on the contrary, the embryo 
was ill-developed and the albumen (endosperme) red and destroy- 
ed by insects, to such an extent that the germ of some of the 
seeds, although sown at the same time, did not appear above the 
ground for 4, 5 or 6 days after the others, thus accounting for the 
inequality of growth above mentioned, and consequently for the 
disparity also remarked in their sweetness. I believe that these 
are the causes which constantly gave rise in all countries to insig- 
nificant differences leading to the establishment and perpetuation 
of endless varieties which the ignorant delight to recognize with- 
out defining or being able to define them, specifically in any way. 


I must add, moreover, that we must not expect always to find 
the same quantity of saccharine matter in herbaceous annual 
plants even when they are grown under the most favorable cir- 
cumstances, provided that is, that the saccharine product is not, 
as in the sugar-cane the principal constituent of the plants, but 
on the contrary it only shows itself when the formation of the 
grain begins to take place, and when the floral panicle is fully de- 
veloped. It does not even attain its maximum until all the grains 
have been completely matured, and even then it begins to fall off 
in quantity. It is especially remarkable that this maximum of 
saccharine principle is only manifested distinctly at the top of the 
stalks, and that the lower portion next the earth exhibits often 
nothing more than the slightest trace of sweetness. I must add, 
however, that such is the case only after the grain has become 
quite ripe. Before that period I have found the stalks sweet, 
throughout their whole length, but always in an inferior degree 
towards the inferior extremity. Hence it follows that it is neces- 
sary to watch, so to speak, the most favorable moment for cutting 
the plants. 

With regard to the saccharine richness of the so called varie- 
ties of this African Sorgho which as I have already said are all 
referrable to a common type, the Andropogon Caffrorum of Kunth, 
it would appear according to Mr. Wray to be very remarkable; 
and of a nature to attract the attention of sugar growers. In the. 
last number of the Journal of the Imperial Zoological Society of 
Acclimatation he thus expresses himself :— 
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“J have cultivated” says he, ‘‘ these 15 varieties or species and 
have made sugar from them all. This trial has made me ac- 
quainted not only with the saccharine richness of each kind, but 
also with the conditions of their growth and their yield. My 
manufacture has given such successful results that I left Natal to 
return to Europe in order to pursue my discovery, and to announce 
to the manufacturing community the importance of these plants 
in the production of sugar.” 

Another writer M. Don Julien Pellony Rodriguez states in 
the same Journal, that the canes or stalks of these several varie- 
ties of Imphi weigh from 4 oz. to 3 lbs., that the canes are firm 
and contain from 50 to 80 per cent. of sweet juice, yielding from 
10 to 16 per cent. of sugar. If these facts are correct and I have 
every reason to believe they are, the cultivation of this plant will, 
at no distant period bring about a revolution in the sugar trade. 
For if I am not mistaken, the sugar cane which requires a growth 
of a year and more in certain localities to arrive at the maximum 
of production does not yield much more, if it does exceed that. 


In Cayenne for example where I took part in the experiments 
of an able sugar boiler with the most perfect means of extraction 
in use at the period, we certainly obtained 22 per cent. of very 
fine sugar, but that was probably an exceptional result. 


It must always be matter of surprize that although these plants 
have been known upwards of a century (for they had been iden- 
tified in Linne’s time, who named the one under consideration 
Holcus Saccharatus). It must, I repeat be a subject of surprize 
that no one had tried to turn them to account or to work them 
with reference to their saccharine properties. Is it because this 
sugar which is found in the plant in the state of glycose is diffi- 
cult to extract and difficult to obtain in a state of perfect crystalli- 
zation that its culture has been neglected? This is the only conclu- 
sion we can come to, and in it we must include the Chinese Sorgho 
of M. Montigny, the Andropogon mger, which has been equally 
well known for a long time. 

For my own part, I see reason to believe, that the extensive 
cultivation of these plants highly saccharine, as they are within 
any given period, will always be attended with great difficulty, 
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inasmuch as their roots which have a constant tendency to rise 
and to run along the surface of the soil are unable to keep the 
plant from bending and inclining towards the ground with the 
slightest wind, particularly when the head is full of grain. 
This alone is sufficient, sometimes, without a breath of wind, to. 
drag the plant down to the earth, the consequence of which is 
that it throws out shoots in this recumbent position and becomes 
so altered that it is no longer possible to extract the sugar which 
in fact is completely destroyed. But even when the sugar is ob- 
tained it is found to be of a different quality from cane-sugar pro- 
perly so called. Itis found as those who have worked it admit 
—to crystallize with difficulty nor are the erystals themselves well 
defined. The juice of the Sorgho differs entirely in taste from that 
of the Saccharum Officinarum, being more insipid, thinner, the 
impression on the organs of taste evanescent or of the shortest 
duration and more fit for conversion into Rum than Sugar, such 
is the opinion of those who have tested its qualities by experiment. 


The cultivation of these plants with a view to the production 
of grain would, I am persuaded prove very remunerative because 
they will yield two or three crops a year in this country, especially 
as the seeds or corns are larger than those of other species and 
the heads full and much branched. They abound in gluten and 
amylaceous particles. 

The Natives who have examined these seeds consider them supe- 
rior to their own kinds which they have cultivated from generation 
to generation, that is those of the Imphi Andropogon Caffrorum. As 
for those of the Chinese species or And. niger, they seem to care 
little about them, and the plant will never enter largely into their 
culture, notwithstanding they are very sweet, but not more so than 
the Imphi which is perhaps the sweetest of the two. 


The above remarks were drawn up entirely with reference to 
the produce of the first six boxes, but apply equally to those of 
the last six which presented no appreciable difference. I have no 
further botanical remarks therefore to add to this part of the sub- 
ject. 

Such, Sir, are the results of the examinations and discoveries I 
have been able to collect up to this time from the seeds you did 
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me the favor to send. Those produced from the seed which you 
sowed yourself offer nothing calling for remark, hereafter I may 
be able to eontinue and extend my observations and experiments 
and to submit a special treatise on the subject embracing what- 
ever information the time at my disposal will enable me to make. 

Be good enough, Sir, to bring this report, incomplete as it is, 
to the notice of M. Montclar, and to ask how we can send him 
the seed which we have reaped in considerable quantity. 

Meantime accept, Sir, the expression of my most devoted and 
sincere duty. 

(Signed) PERROTTET. 

The foregoing valuable report of M. Perrottet fully confirms 
the remarks I made at a former meeting, when the subject of the 
Imphi seed was first brought before us. I then stated my belief 
that this newly introduced variety would not be found to differ 
materially from the Andropogon (or Sorghum) Saccharatus which 
is grown extensively in the Ceded Districts and Southern Mah- 
ratta country, and with the cultivation of which in the latter coun- 
try where it is known among the Mahrattas, by the name of Shalu, 
(I was familiar during many years.) 

Naturalists particularize seven defined species of Sorghum as 
cultivated in S. Asia—fifty-six specimens of Sorghum were sub- 
mitted under different names to the Exhibition of 1857,* and the 
number might probably have been increased from the dry grain 
districts. 

I have always suspected that most of these are referrable toa 
single normal type, and that the numerous varieties are due to 
the long period of domestication during which this grain has been 
cultivated as the staple food of the people in the unirrigated tracts 
of Africa, Arabia, Persia, India, China, &c. 

The seven species enumerated by Kunth, examined pp. 501-2, 
are the following :— 


1. ANDROPOGON SorRGHUM, 5: ANDROPOGON RuseEns, Aunth 
Brot.\6. SACCHARATUS, 

2. —— Nicer, Kunth. Roxb. 

3..——. Crernuus, Rozbd. |7,. —— CAFFRORUM, 


4, __——__—-. Biconor, Foxb. Kunth. 


* Jury Report of 1857, p. 36—3, 
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Of these, Sprengel has pronounced the 2nd to be a mere variety 
of the first, and the 7th to be a variety of the 6th. 

‘Persson makes the 4th and 5th variety of the first, and Willde- 
now admits the latter (5) to hold only an intermediate place be- 
tween the Ist and 6th. Lastly, Roxburgh in describing the 8rd 
calls it a species or variety of Sorghum (No. 1.) 

This is the opinion of distinguished botanists, the group is re- 
duced to two admitted species. 

1. Andropogon Sorghum, Brotero. 
a. Niger, Spreng. 
8B. Bicolor, Pers. 
y Rubens, Pers. 
6 Cernuus, Rozb. 
2. Andropogon Saccharatus, Roxb. - 
a Caffrorum, Spreng. 

In examining a great breadth of Sorghum cultivation, it is im- 
possible not to be struck with the marked diversities of form, size 
and color exhibited by the plant in different localities. 


I had occasion to make a careful examination of the Sorghum 
crops in Rajahmundry in 18538, and passed through a succession 
of fields from the rich deep alluvial lunka lands in the Godavari, 
to the shallow stony soils on the uplands, exhibiting every variety 
of appearance, from the large dense coarchate head to the loose 
panicle, the branches of which sometimes upright, sometimes 
drooping, the colors varying from pure white through every shade 
of yellow, pink, red and brown to black ; the height differing 
from 3 feet to 30. 

A large head not selected but taken at random from a lunka 
field contained 5618 corns and weighed 105 oz. 

A head from an intermediate field contained 3856 corns and 
weighed 4 oz. 

The average heads of the upper lands were not half the size of 
the last, many were still smaller. | 

In the Exhibition Catalogue of 1857 we find the common. 

Red Cholum. 

White do. 

Yellow do. 

Alangkaru small, milk-white, Chingleput and Canara. 
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Shan Cholum, a red variety, Tanjore. 
Chella Cholum from Cuddapah. 
Argudia Jowari from Hydrabad. 


11 varieties of white, 

4 of yellow, Jowari from do. by Capt. Tay- 
ea cue lor, Raichore Doab. 

3 of red,* 


Dud-Mogra white and pink, flat grain, by do. dao. 

Kahkai Cholam or black cholam from Tinnevelly, under which 

name also the Sorgh. niger was sent from Pondicherry. 
Mutta Cholam. 
Mappa Cholam. 
Mandaru Cholam. 

In the Exhibition of 1859 we find from Cuddapah besides the 
red and white kinds. 

Bhat wani—Kal nakki jowar. 
Kaji wani. 
Dud-mogra. 
Chandal wani. 
Jipur. 
Wunga. 
From Mysore. 
Koluda jola. 
From Raichore Doab. 
Millije jola. 
Bilapla—Urinjola. 
Kea. 
Nir. 
From Trichinopoly. 
Maskata Jolam—(Q. An Arabian variety ?) 
From Tinnevelly. 
Karuvi Cholam. 

If all these varieties could be subjected to the same careful ex- 
amination and analysis as the Imphi plants have received at the 
hands of M. Perrottet, we should be able to pronounce with pre- 
cision on the question of identity of species. 


* Bhendya or Lamdi. 
Oi. XX. 0. s. Von, VII. N.S. 
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In the present state of our knowledge we are justified in limit- 
ing the number of distinct species to two kinds. 

With regard to the practical part of the subject I think the So- 
ciety may safely intimate to Government that no advantage will be 
obtained from a larger importation of foreign seed ; that the sugar 
yielding species is already extensively cultivated in this Presidency, 
and that persons interested in the sugar trade have ample means 
of obtaining material for the manufacture. - 

M. Perrottet has observed that the grains or corns of the Imphi 
and of the Chinese variety are larger and finer than those of the 
common cholam, but that the ryots do not care to sow them. 

This remark suggests the importance of employing greater care 

in the selection of the indigenous seed. From the remarks noted 
above on the Sorghum of Rajahmundry, it will be seen how strik- 
ing are the diversities in the quality of this grain grown in a sin- 
gle district. 
_ Ihave no doubt that if pains were taken to secure the employ- 
ment of the best description of seed only, and if seed was supplied 
from one province to another, the indigenous grain would be 
rendered equal in every respect to the African and Chinese varie- 
ties. For this purpose the largest and finest corns should be 
selected by [passing the seed through sieves like those used by 
pearl merchants which should retain all the larger seeds suffering 
the small and imperfect ones to pass through. In the experiments 
made at Rajahmundry I found that 100 selected corns weighed 
52 grains, another set 53°3, while similar parcels taken at random 
weighed 42:5, 44, and 46 grains. 

The subject seems to be worth the attention of the Local Ex- 
hibition Committees, who might offer rewards for samples of seed- 
corns in quantities of not less than a eandy or other measure not 
too small, 100 or 1,000 corns of which taken at random should 
weigh the heaviest, taking the average of several successive par- 
cels to ensure a fair examination. 

Prizes might also be offered for the best produce certified to be 
raised from such prize seed. 
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SELECTIONS. 
On a Method of cooling the Air of Rooms in Tropical Climates. By 
Proressor Prazzi SmituH, Astronomer Royal for Scotland. 


Before an inventor can expect to enlist any interest in his la- 
bours, he must fully state the case to which they refer, must show 
that sufficient importance attaches to it, and should give an ac- 
count of what others have done in the same direction before him; 
so that it may be generally understood at what point of the ques- 
tion he has taken it up, and whether he has really and essentially 
advanced it. The limits of this article will not allow of these de- 
siderata being so fully treated of as they deserve, but very few 
persons in this country having had the opportunity of becoming 
practically acquainted with the case, of experiencing the intense 
necessity of some alleviation of the evils which it brings, and of 
witnessing the imperfect action or the mistaken principles on which 
the various remedies act which have been attempted up to the 
present time, some small portion of the space which ought, per- 


haps, more strictly to be devoted to new matter, may be profitably 
employed for this purpose. 


The heat which is occasionally felt in temperate climates, can- 
not call for any serious means of alleviation, as it never rises to a 
degree dangerous to health, or obstructive to business; it never 
lasts long, and there are always means of tempering it, in the cool- 
ness of the nights and of the winters, as stored up for our use in 
the earth, cellars, wells, springs and mountains. Nor is the heat 
of the countries between the temperate and the torrid zones such 
as to call for much attention ; its general characteristic is dryness, 
constant blue sky and sunshine ; the heat is felt there as radiation 
rather than temperature; the rays of the sun are scorching; but, 
in the shade and at night, coolness is to be obtained. Such a cli- 
mate is very healthy, as is shown by the instances of the Cape of 
Good Hope and Australia. Working in the open air may perhaps 
be too severe for some European constitutions, but those whose 


310 A method of cooling the Air of [No. 10, NEW SERIEs. 


employment is in-doors, may get through their business, nearly as 
well as in this country. 

But it is in tropical climates, especially along the sea-coasts of 
continents and on islands, where heat exists in its most baneful 
form, as high temperature through day and night, summer and 
winter; the sky may be constantly cloudy, or clear by day and 
rainy at night, the rain descending in a temperature of 80° Fahr. 
and upwards. In such a climate the shade of trees or of a roof 
brings no alleviation of the heat; it is felt almost equally all 
through the night, and throughout the winter as well as the sum- 
mer. A person employed in-doors is working in the same high 
temperature as one out of doors; there is no escape from the heat 
either by building houses high up into the air, or sinking them low 
down into the ground. Rivers, springs, rain, the ground, every 
thing will be of the same temperature as the atmosphere, and that 
temperature is far too high for European constitutions. 


Against a moderate continuance of such an untoward climate as 
this, a strong constitution might bear up; but when this state of 
things goes on month after month, and year after year, the human 
frame becomes completely relaxed; all energy of mind and body 
is destroyed, and disease finds easy victims. We have but to turn 
to any statistical account of life, or rather death in India, to see 
the immense sacrifice that is yearly being made there to the cli- 
mate. Doubtless many of the deaths may have arisen from in- 
direct effects of heat, such as miasma, which it is not with- 
in the province of this paper to touch on; but still multitudes 
will be left amongst both soldiers and officers, and civi- 
lians of every degree, due merely to the living in too high a 
temperature; which prevents the skin, the lungs, and the liver, 
from performing their duties, and utterly relaxes the whole com- 
ponent tissue of the body, producing such diseases as prolapsus ant. 


This now is the case to be met, and for proofs of its sufficiency 
of claim to earnest attention, let any one look merely to their own 
friends or relations who have gone out to India, and let them also 
consider those who have been so fortunate as to return, with more 
or less grievously shattered constitutions. 

It may be objected, that no plan of cooling rooms, though 
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ever so effective in itself, can be of avail to by far the greater 
number of cases, where the persons are employed chiefly in the 
open air. It is true that it will be of no use to them when they 
are there, but if they can be insured, when the day’s work is over, 
a cold house to retire to, and a sound sleep in a cool atmosphere; 
that may completely reinvigorate their bodies, and make up for 
all that has been undone by the heat outside, in the same manner, 
as in cold countries, men are enabled to withstand excessive seve- 
rities of cold in open air employment in the daytime, if they can 
recruit their stock of heat at night in a warm lodging. 

In cold countries when the air is lower in temperature than is 
agreeable, nothing is easier than by lighting a fire in a room, to 
_ raise the heat to anything that may be desired. But when the air 
is too high in temperature naturally, and in one of those tropical 
climates where day and night, and summer and winter, the heat is 
never under 80°, and where the air being saturated by moisture, 
there is no coolness from evaporation, then the converse of light- 
ing a fire, that is to say a method of actually lowering the tem- 
perature of the air, without producing any other change in it, has 
never yet been brought about. Some method of this sort, how- 
ever, seems indispensable to give Huropean life a fair chance in 
the tropics; and the method which I am about to detail, is my 
contribution to a subject, which I trust will receive continued at- 
tention until the problem is completely and satisfactorily solved. 


On the methods hitherto adopted, much time need not be spent ; 
for 1st, the fan mat, or “ punkah,” is merely a fan which agitates 
the air in a room already hot, but does not actually cool it, or pro- 
duce any regular or salutary ventilation. 2nd. The wet mais in 
the windows for the wind to blow through, cannot be employed 
but when the air is dry as well as hot; and even then are most 
unhealthy, for although the air may feel dry to the skin, there 
generally is far more moisture in it than in our own climate; but 
the height of the temperature increasing the capacity of the air for 
moisture, makes that air at 80° feel very dry, which at 40° would 
be very damp. Now, one of the reasons of the lassitude felt in warm 
climates is, that the air expanding with the heat, while the lungs 
remain of the same capacity, they must take in a smaller quantity 
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of weight, though the same by measure of oxygen, the supporter of 
life: but if, in addition to the air being rarified, it be also still 
further distended by the vapour of water being mixed with it, it 
is evident that a certain number of cubic inches by measure, or the 
lungs full, will contain a less weight of oxygen than ever; so 


little, indeed, that life can barely be supported, and we need not 


wonder at persons lying down almost powerless in the hot and 
damp atmosphere, and gasping for breath. Hence we see 
that any method of cooling the air for Indians, instead of adding, 
should rather take moisture out of the air, so as to make oxygen 
predominate as much as possible in the combined draught of oxy- 
gen, azote, and a certain quantity of the vapour of water, which will 
always be present; and hardly any plan could be more pernicious 
than the favourite, though dreaded one by those who have watched 
its results,—of the wet mats. Cold air, i. e. air in which the ther- 
mometer actually stands at a low reading, by reason of its density, 
gives us oxygen, the food of the lungs, in a compressed and con- 
centrated form, and men can accordingly do much work upon it. 
But air which is merely cold to the feelings, air in which the ther- 
mometer stands high, but merely gives us one of the external sen- 
sations of coldness,—on being made by a punkah or any other blow- 
ing machine, to move rapidly over our skin; or on being charged 
with watery vapour, or on being contrasted with previous excessive 
heat; such air must nevertheless be rarified to the full extent indi- 
cated by the mercurial thermometer, and gives us therefore our 
supply of vital oxygen in a very diluted form, and of a meagre, un- 
supporting, and unsatisfying consistence. The only other Indian 
plan to be mentioned, is shutting up the house in the middle of the 
day, and opening it only at night or towards morning; but this 
evidently will not suit the strictly tropical heat, and can only be 
employed in the northern and inland portions of India, where the 
climate is more nearly like that of the “radiation” countries, where 
the nights are cool; for otherwise, the closing of a room will evi- 
dently be no safeguard against the heat which has already saturated 
the walls, the roof, and the floor; and if a human being be enclosed 
in that space, he will evidently warm up the confined air, in addi- 
tion to contaminating it by his respiration. The sine qué non, 


<b 
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therefore, for healthy and robust life in tropical climates, is air cold 
and dry, cold to the thermometer, and dry to the hygrometer, or 
in other words, dense, and containing little else than the necessary 
oxygen and azote, and this supplied to a room, fresh and fresh ina 


continued current. 


The method by which I propose to accomplish this consumma- 
tion, so devoutly to be desired, is chiefly by taking advantage of 
the well known property of air to rise in temperature on compression, 
and to fall on expansion. [If air of any temperature, high or low, 
be compressed with a certain force, the temperature will rise above 
what it was before, in a degree proportioned to the compression. 
If the air be immediately to escape from under the pressure, it will 
recover its original temperature, because the fall in heat, on air ex- 
panding from a certain pressure, is equal to the rise on its being 
compressed to the same; but if, while the avr is in its compressed 
state, it be robbed of its acquired heat of compression, and. then be al- 
lowed to escape ;—it willissue at a temperature as much below the 
original one, as it rose above it on compression. Thus the air, 
being at 90°, will rise, if compressed to a certain quantity to 120°; 
if it be kept in this compressed and confined state until all the 
extra 30° of heat have been conveyed away by radiation and con- 
duction, and the air be then allowed to escape, it will be found, on 
issuing, to be of 60° of temperature. Ifa cooler be formed by a pipe 
under water, and air be forced in under a given compression at one 
end, and be made to pass along to the other, it may thereby, if 
the cooler is sufficiently extensive, be robbed of all its heat of com- 
pression, and if the apparatus is so arranged, as it easily may be, 
that at every stroke of the pump forcing in air at one end of the 
pipe, an equivalent quantity of the cooled compressed air escape 
from under a loaded valve at the other ; there will be an intermit- 
tent stream of cooled air produced thereby of [60° Fahrenheit in 
an atmosphere of 90° in the numerical case just given, which may 
be led away in a pipe to the room desired to be cooled. 


So much for the theoretical principle of this operation, of as it 
were, squeezing the heat out of the air; but before thinking of it 
_ for practical purposes, it is necessary to ascertain what is the ther- 
 Motic effect of compression, i. e, how many degrees in temperature 
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a certain quantity of air will rise, on experiencing a given compres- 
sion. On this, combined with the cost of mechanical power at the 
place, will depend the expense and the consequent feasibility of 
the method. Seeing that that can be accomplished by this method, 
which has not yet been brought about by any other, it is probable 
that it might be adopted by the wealthy who are dying from heat, 
although it might be very expensive ; and in hospitals, also, where 
many subjects are concentrated together, and are more imme- 
diately in want of the benefits of cool air—the plan might be adopt- 
ed, although very troublesome; but it fortunately turns out that 
the thermotic expansion is so very great, that the machinery can 
therefore be made very simple, and can be worked so cheaply, 
that private persons of ordinary means may indulge in the luxury ; 
and a house may be cooled in India for probably about the same 
that one can be warmed in England. 


The mere fact of compression and expansion having a thermotie 
effect on air had long been known, but no one seems ever to have 
thought of applying it to any decidedly useful purpose, certainly 
not this one; and for that reason, perhaps, the exact quantity of 
thermotic effect had never been investigated with precision; and 
when this idea first occurred to me in 1843. I could procure no 
data which would enable me to calculate its practicability within 
any moderate limits. The next year, however, I had a small appa- 
ratus constructed for testing the matter experimentally ; and though 
no great exactness was arrived at, still it appeared that sufficient 
grounds were obtained to warrant the communication of the idea 
to several friends in 1845, as a possible mode of accomplishing the 
end inview. In 1847, [hada larger apparatus made, and in the 
beginning of 1849, communicated an account to the Royal Society 
of Edinburgh. 


Experiments, however, with small apparatus, are very uncertain, 
where heat is concerned; and in this case the results were not by 
any means so favourable as they might have been, on account of 
the great radiation and conduction of heat, due to the diminished 
size of the metallic vessels, and the consequence preponderance of 
surface to cubical contents. But in the latter end of 1849, I was 
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enabled, through the kind intervention of Mr. Stirling, C. E., to try 
the experiment’ on as large a scale as could possibly be desired. 

At the Kinniel Iron Works (the nearest works of that descrip- 
tion to Edinburgh,) air is pumped into a series of blast furnaces by 
a powerful steam-engine, under a pressure of 3°5-lbs. on the square 
inch. The air pumps are two in number, double acting, with cy- 
linders about 5 feet in diameter, and 10 feet stroke ; so that, in so 
far as a compression of 3-5-lbs. could serve, the volume of air was 
prodigious, and completely removed all fear of sensible error aris- 
ing from the frictional heat of the piston, or from radiation at the 
surface. Mr. Wilson, the owner of the works, very kindly, on the 
application of Mr. Stirling, gave every facility for trying the expe- 
riments, and I had a new thermometrical and mercurial gauge ap- 
paratus constructed for the purpose. 

The observations, which it is needless here to detail in full, as 
they will appear elsewhere, were made in the presence, and with the 
assistance of Mr. Stirling, C. H. and Lieut. Driscoll Gosset, R. E. ; 
and consisted in determining, by a considerable number of trials,— 

ist. The temperature of the air entering the valves of the air 
pump. 

Qnd. The temperature of the air in the large air vessel, into 
Which it had been forced by the pumps under a certain pressure. 
8rd. The degree of that pressure; and 4th. The temperature 
of the air on issuing out into the atmosphere from under that pres- 
sure. For these last it was necessary to bore a hole into the air 
chest, and this Mr. Wilson most freely allowed us to do, and the 
hole being above one inch in diameter, thé rush of air out of it was 
more than sufficient to completely enclose and fully inpress its 
temperature on the bulb of the thermometer. 

Ist. Temperature of entering air 63° Fahr. 

2nd. Temperature of compressed air 92°. 

3rd. Compression 7°2 inches mercury. 

4th. Temperature of escaping air 63° 

The Barometer was about 30 inches at the time.. The tempe- 
_ ratures may be considered to be determined certainly within a 
_ degree less or more, and the pressure within one-tenth of an inch. 
_ Hence we have, with a very small probable error, a oa 
MeVOL. Xx. 0. s. VoL. VII. N. 8. 
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of 7-2 inches of mercury—less than } of an atmosphere—raising the 
temperature of air 29° Fahr. or from 63° to 92°; and on being 
allowed to escape and expand from that pressure freely into the 
atmosphere, the fall of temperature is also 29°. _ 

This result was immensely above what any friends to whom I 
had mentioned the matter had anticipated, and they would have 
been inclined to doubt, had not these experiments been so unex- 
ceptionable in the huge scale of the pumps employed. The work- 
men at the place were well aware of the heat of the air in the com- 
pressed vessel and pipes, and the instant that the hand was laid 
on the large reservoir into which we bored the hole, the great in- 
crease of heat was perceived. The men had very absurdly, but 
very confidently, been’in the habit of attributing the heat to the 
friction of the air in the pipe; but, in the first place, the air was 
almost stationary in that pipe, which was some five feet in diame- 
ter; and, inthe next place, when the air was allowed to escape 
through a 1 inch pipe, and so produce incomparably more friction, 
the fall of 29° was obtained, instead of any further increase. 

Professor W. Thomson being employed on the theory of heat 
about this time, and being engaged in preparing an account of 
Carnot’s theory, I applied to him toknow what the increase of heat 
would be, if air at 70° Fahr. was to be compressed + of an atmo- 
sphere, the barometer being 80 inches. He replied, that some of 
the elements required for the calculation were not exactly known, 
but that, as near as he could compute it then, it would be 30° 
Fahr., which is a remarkable confirmation of the 29° for 7:2 inches 
derived from experiment. 

Mr. W. Macquourn Rankine, C. E. who last winter produced 
his mathematico-mechanical theory of heat, states, that it gives the 
same result as the above; so that, for practical purposes and small 
pressures, we may take very safely 4° Fahr. as being the rise in 
the temperature of air for 1 inch pressure of mercury, and 30° 
Fahr. for 7°5 inches, or } of an atmosphere; and Mr. Rankine 
further computes that a theoretical Horse-power working one hour, 
will be sufficient to lower 9,000 cubic feet of air 20° Fahr. without 
any deduction for friction. 

Making a very liberal allowance for friction, for loss of effect by 
radiation of heat, and for imperfect cooling of the compressed air, and 
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calculating from the Kinneil experiment, a one horse power (which 
in India would generally be represented by a pair of bullocks,) and 
' might cost, with their driver, two shillings per diem (would be en- 


abled to furnish a room with 50 or 70 cubic feet of air per minute, 
20° Fahr. below the surrounding atmosphere. This being a quan- 
tity of air abundantly sufficient for the breathing of one or two 
persons at least, and 20° being quite sufficient depression of tem- 
_ perature for the inside of the room below the atmosphere outside, 
_ we see that, in so far as the element of mechanical force is con- 
_ cerned, the expense is nothing extraordinary ; certainly trifling to 
' an Indian purse. In some places the regular blowing trade-winds, 
and, in others, water power, may give the means of producing me- 
chanical force still cheaper. Sometimes the abundance of fuel 
| may render a steam engine convenient, but seldom need the neces- 
_ sary power cost more than the bullock hire ; and this element of 
expense, which is to be compared, in the warming economy of colder 
! countries, with the price of coal, is reduced within very possible 
limits indeed. 

But we have next to consider the form and size of the apparatus 
to which the mechanical power shall be supplied, not only in order 
_ that this may be used to the best effect, but to contract as much as 
possible the first cost of the whole; a capital to be compared to: 
that sunk in cold countries, in furnishing a house with grates and 


chimneys. Then a method has to be devised of supplying the air, 
_ thus produced, to a room in such a manner as to produce perfect 
' ventilation ; and, lastly, a plan of drying the cooled air, should 
that be found necessary, as it is not at all improbable. 

Before the form of the apparatus can be arranged, a necessary 
; preliminary is to decide on the most proper degree of compression 
' to be worked to; especially to ascertain whether the force of the 
4q compressed air may not be usefully employed in assisting to com- 
' press more air; the apparent advantage being then, that the me- 
_ chanical power consumed would be little more than just sufficient 
- to overcome the friction of the machine, and make up for leakage; 
the power employed for the compression of the air being all got 
back again onits expansion, and this great economy of force greatly 
4 over-balancing the attendant disadvantage of increased complexity 
_ in the apparatus. 
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But however specious this application may appear, it fails alto- 
gether in practice, for several reasons; first, the difference between 
the perfect expansive action of the air undergoing compression in 
the pump-barrel, and the imperfect expansive action of the same 
air in the expanding working-barrel. In order to insure any effect 
at all, a considerable degree of compression must be employed, or 
the force of the expanding air will not be equal to the friction of 
the additional piston, and other apparatus required for its introduc- 
tion. The action of compressed air would be very similar to that 
of high pressure steam, and that not being a profitable source of 
power, until the tension has reached several atmospheres, the air 
should not be employed at less. But then the difficulty is expe- 
rienced, that the air having been forced into the cooler by the pump, 
and deprived then of its heat of compression, occupies less space 
than before; and this deficiency increases with the compression, 
as does also deficiency from leakage. While too the air, in under- 
going compression, was offering resistance to the power from the 
very commencement of the stroke, and that power was not produc- 
ing any effect that could be considered useful, until when, towards 
the end of the stroke, the compression in the cylinder, exceeding 
that in the cooler, the air begins to be forced therein; it is to be 
remembered that owing to the imperfection of the best cylinders, 
valves, and such apparatus that can be made, only a small propor- 
tion of the expansive force of the air or steam can be employed, 
and the part so lost, increases with the compression adopted. 

Again; from the excessively varying resistance of air when un- 
dergoing great compression, such violence is done to all parts of 
the pump, that it cannot continue long to work tight and true— 
and this was the principal reason of the abandonment of the Croy- 
don atmospheric line; the air, in undergoing compression, came 
so suddenly to a maximum of resistance, as to resemble an explo- 
sion in its effect. The great inertia and small elasticity of water, 
render that fluid most appropriate for being raised by pumps act- 
ed on by natural powers ; but the small inertia ‘and great elasti- 
city of air, render it almost impossible to be dealt with continually 
at high degrees of tension. 

But the most important objection to the employment of a high 
degree of compression, which is necessary to the introduction of 
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the expansive action of the air at all, exists in theZdifference be- 
tween the amount of increase in temperature ona certain compres- 
sion, and decrease of temperature on the same quantity of expan- 
sion in air; a difference not practically sensible in low compres- 
sions, but so very much so in higher ones, as to waste the me- 
chanical power in producing heat, which can never be made up 
for by the small amount of subsequent cooling. In any particu- 
lar compression, a certain per centage only of the acquired heat 
can be got rid of in the cooler; unless therefore the decrease of 
heat on expansion notably exceeds the per centage of heat of com- 
pression still remaining, no absolute cooling on the initial state of 
the air will be effected. Thus, let the heat produced by a certain 
compression be 17°, and let 7 per cent. of that heat be got rid of 
in the cooler, leaving therefore 5° still outstanding, the decrease 
of temperature consequent on the same expansion will be 16°, and 
the amount of cooling consequently 16—5, or 11°, and only 1°, 
or 17—16 will have been produced. 

But let such a compression be employed as shall produce an in- 
crease of heat of 1850°, 7 per cent of this being cooled off, leave 
outstanding 555° ; and the decrease of temperature consequent on 
the air expanding from that compression, being only 398°, leaves 
outstanding still 157° ; or the air sought to be cooled is, after all, 
heated to that great extent above what it was at first, and the enor- 
mous amount of 1452° of heat, or 1850—398, have been uselessly 
produced ; and this, however perfect the method or complete the 
degree of cooling, and the carrying away the heat of the compressed 
air may have been. , 

The effect of this law of the different results of compression and 
expansion being thus important, it becomes necessary to ascertain 
itsexactamount ; and as this is hardly possible to be done by experi- 
ment, unless very great expense be incurred, recourse must be had 
to theory ; and this may be carried out with perfect safety, when one 
point in the scale has been so satisfactorily fixed by the Kinneil 
experiment. Both Carnot’s and Rankine’s theories are, however, 
rather difficult in their application, and depend on the specific heat 
of air, a quantity by no means well defined. A new theoretical view 
has however been just produced by my friend, Mr. W. Petrie, C. E., 
and has the advantage of being immediate in its result, and de- 
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pending on no theory of heat, but merely the fact of heat being 
the cause of the apparently self-repulsive or expansive power of 
gases, and on the well-determined amount of this expansion of gas 
by heat, viz. 3, for 1° Fahr. 

On this well grounded idea he has computed a table, showing 
the decrease and increase of temperature on certain amounts of ex- 
pansion and compression of air; and the truth of the table, and the 


idea on which it is founded, are well borne out by the close agree- 


ment with the Kinneil experimental results already detailed. The 


table is as follows :— 


Variation of tem- Variation of tem- 


Variation in the Variation in the 
erature from 60° , erature from 60° 
bulk res portion Or produced bulk ey portion Daher. produced 
ais there by degrees oe Bs there ip degrees. 

Expanded to 00 .... 508:0 12 30°0 
1000 vols... 457°2 a aa 15-9 
500 rir eae 1-0 0-0 
200 .... 421°0 |Compressed to 0- ‘Jofthevolt 17-1 
DOO i cian sail aeRO et 0:8 + 3891 
BO 5 OO 0-7 No: 
DOs) fies | 20NS 0°6 + 94:3 
i er ea 0-5 + 132°0 
5) 210°9 0-4 + 181-6 
3 155°9 0:3 + 251-0 
2°5 133°7 0-2 + 360°7 
2 104'8 0-1 + 5864 
1:9 97:9 0-05 i226 BIOS 
1°8 90°4 0-02 vgs tes so 
iT 82°3 OOF eae cae 
1°6 73°7 0:005.... 424628 
1:5 64:2 0:002.... +3524:0 
1-4 539 O-001.... +4572°0 

1:3 42°5 0-000 Oe 


To adopt this table to any other initial temperature than 60° 
Fahr. add =4, to the tabular quantity for every degree by which 
the temperature is higher, and subtract the same for every degree 


by which it is lower. 


The merest glance at this table shows the advantage of using 
the lowest compression compatible with the quantity of cooling 
required ; and further, that this degree of compresson will, in all 
ordinary cases, be so very trifling that the expansive force of the 
escaping air would not overcome the friction of the apparatus on 
which it would have to be employed if utilised mechanically. The 
machine resolves itself, therefore, into a pump, as simple as could 


—— 
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be desired in the colonies, where good mechanical workmen are 


generally scarce. 
The size for a one-horse power engine, or its near equivalent, 


two bullocks, and working at 4 of an atmosphere pressure, so as 
to give about 90 cubic feet of air per minute, and cooled at least 
20°, making full allowance for losses from various sources, would 
be 1 foot in diameter, and 1°5 in length, or in the stroke of the 
piston, the number of strokes being about 30 or 35 double ones per 
minute. This gives a speed to the piston of only 90 or 100 feet 
per minute, but it is much better to have a large pump moving 
slowly for this purpose, than a small one moving quickly, as in 
this case so much needless heat would be produced by the friction 
of the pistons. The slow motion of the bullocks can likewise, in 
the former case, be so much the more easily converted into the ne- 
cessary speed for working the pumps, and would be done on the 
supposition of the diameter of the bullock path being 30 feet; 
and it should nol be less, to allow the animals to have a fair and 
straight pull, and their rate of walking two miles an hour, by two 
sets of wheels and pinions, the first from the large cog wheel on 
the bullock shaft producing an increase of 5 or 6 times, and the 
second about 3. A good engineer should be employed for the pump, 
and metallic piston and valves be adopted ; and the whole should be 
fittedin toa frame in this country, with connectingrod and crank axle 
applied, so that it might be easily adapted to any existing Mills in 
India ; and that no injury should haply accrue to the piston or the 


interior of the barrel by clumsy workmen inserting too long or too 


short a connecting rod. 

The next part of the apparatus is the cooler, which may be made 
in various forms, as a copper pipe, one or two inches in diameter ; 
very thin, in order to conduct heat more readily, and about 100 feet 
long, with a spring valve at the end farthest from the pump, and ca- 
pable of being loaded with any particular pressure per square inch 
which it may be desirable to work at. The pipe may be conveniently 
coiled up and placed in a barrel full of water, entering at the top, 
and leaving it at the bottom ; so that the air, gradually cooled as it 
goes along the pipe, may meet the coldest water at the bottom of 
the worm, and thus be more completely refrigerated. A small 
supply of fresh cool water from the river or spring or tank, or 
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wherever the supply is drawn from, must be allowed to‘trickle into 
the tub, and be conducted by a pipe to the bottom, while an exit 
being made at the top, the water heated by the compression of the 
air, will flow off in a {continued stream. I have not yet made 
any experiments _on the quantity of cooling surface of pipe required, 
but a few feet more or less will certainly accomplish it, and will 
not much increase the expense of the first apparatus which may be 
made. 

The proposed form is shown in fig. I., where on the left hand side 
is shown the double acting pump, which compresses the air into the 
pipe in the tub, wherve it accumulates until of sufficient elasticity 
to raise the loaded piston valve on the right; a portion then escapes 
until the remaining air is less elastic than the pressure on the valve; 
and at every succeeding stroke of the pump, a quantity of air, 
equivalent to that forced in at one end of the pipe, will escape from 
the other end, after having parted with its heat of compression to 
the water, and expending immediately, and cooling will be avail- 
ableat once for the sanitary application to rooms. 

The form of cooler mentioned above, is but one of many which 
may be variously applicable in different situations; a flat cooler 
may be preferable, and often it may be of advantage to pass the 
compressed air through another coil of pipe, over which water is 
allowed to drip, or which is covered with a damp cloth, so that the 
cold of evaporation may be superadded to any procurable from the 
temperature of the water. 

The next point is the application of the cooled air to a room, so 
as to keep it effectually cooled, and at the same time well ventilated; 
and this is, fortunately, very easy to be done, and in the most per- 
fect manner. 

The cold air being heavier than warm air, ‘cannot be applied to 
upper rooms, or even to lower rooms, with doors and windows 
reaching down to the ground; for it will escape there as water would, 
flowing away, and diffusing itself every where over the lowest 
places. Butif a wall, several feet high, be built all round the room 
proposed to be cooled, or, still better, if it be sunk that depth in 
the ground, the cold air will be confined as if in a tank, and that 
which has last come from the pump will occupy the lowest place, 
while the former supplies, in proportion as they have been longer 
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in the room, will be warmed up and rise to the higher parts, where 
an exit may be conveniently afforded by the opening of an upper 
sash of a window. Then, as the air expired from the lungs of 
persons likewise rises in a room, from the high temperature more 
than balancing the greater specific gravity of the gas, this will be 
carried away also in the general upward stream; and thus a per- 
son placed in the room will never have to breathe the same air 
twice over, a long-sought desideratum in ventilation, and the room 
will be constantly filled, at least towards its lower parts, with the 
coldest and freshest air which the machine can supply. 

Fig. 2 is a vertical section of a room so sunk in the ground, 
and supplied with cold air by a pipe coming from the cooler, the 
arrows showing the course of the air in passing through the room, 
and out at last through the window. 

This is all that is required for the complete cooling and venti- 
lation of the majority of rooms in India; but in some, as we hint- 
ed above, additional means are needed for the purpose of drying 
the cold air. 

A method of effecting this without heating the air, is by expos- 
ing it to metallic surfaces at a lower temperature, when the 
moisture in the air will be condensed and deposited on the cold 
metal. This may be brought about by passing the air, after its 
escape from under the spring valve of the cooler, through another 
worm of pipe in a tub where the water is kept always at aslightly 
lower temperature than the air, either by having a second pump 
compressing other air more than the first, and then allowing it to 
bubble through the water of the drying tub, or by dissolving in it 
continually large quantities of saltpetre and sal ammoniac, one of 
the most useful of freezing mixtures, as the salts, on evaporation, 
recrystallize separately ; and the same stock may therefore be used 
over and over again indefinitely; besides which they are both 
found in great abundance in India. Itis only necessary to have 
a person occasionally to throw the salts into the tub; and draw- 
ing off the saturated water, expose it to the evaporating influence 
of the sun and the wind, or, in default of those, to a fire. 

In fig. 3, a representation of the dryer of the cool and expanded 
air is given. It is merely a thin copper tube, open at both ends, 
and immersed as to its middle in a tub of water, to which the re- 
Vou, xx. 0.8. Vou. vir. N. 8. 
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frigeration is to be applied. At the lowest bend of the pipe, after — 
it has left the barrel, is a stop cock, to draw off the water which 
may be condensed under the tube, and the air may then be allow- 
ed to enter the room and be breathed by its inmates. 

This completes the apparatus, and the whole is shown in plan 
and section, in figs. 4 and 5. A light roof is here thrown over the 
bullock mill, pumps, and tubs, and is continued over the room to 
be cooled, as a second roof with a space for the wind to blow through, 
is so excellent a defence against the heat of the sun. The mill is 
of the simplest form, and such as is now generally made in this 
country in iron, and of a portable form, under the name of a ‘ horse 
work,” as used for thrashing machines ; the pump, pipes and valves. 
would of course also be made here, and would not be difficult of 
transport; while the water-tubs would be easily made on the spot 
by Indian carpenters, and in a form best fitted to the local peculi- 
arities. 

To make all this for the first time, and to add it to a house 
already built, may seem somewhat expensive; but looking at it in 
an @ priori sort of view, there does not seem so much to be done 
as if, to a simple house where rooms should be garnished with no- 
thing but doors and windows, it was proposed to add chimneys, 
fire places, grates, fenders, fire irons and chimney pieces. 


The complete proof, however, and that which is so much to be 
desired, is in the actual making and applying of such an apparatus, 
and if private persons be afraid of trying new experiments, and are 
content to lay the flattering unction to their souls, that by mois- 
tening the hot and rarified air with wet mats, or by merely agitat- 
ing it with punkahs, and setting it in motion by winnowing 
machines, that they are thereby cooling and condensing it, and 
bringing it into a similar state with the cold and invigorating air 
of their native country ;—then it would seem to be a duty of Go- 
vernment, which has established public hospitals in those climates 
for the cure of the sick, to adopt any method, which, while it is 
neither expensive nor difficult, yet promises certainly to supply one 
of the desiderated means of cure, and to meet the very cause which 
has sent almost all the patients to the hospitals. At present, such 
patients must either die there in the hot atmosphere, or are sent 
home at great expense. What the number may be of these latter 
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I know not, but conclude that they can only be reckoned by hun- 
dreds ; while the cost of the passage home of three or four indivi- 
duals only, would be abundantly sufficient for the making of the 
first experimental machine. 


Here, however, I must leave the matter, having neither the time 
nor the means to prosecute it farther, and will merely conclude 
with the notice of a few suggestions which arise from the forego- 
ing facts, and which may be enumerated as the following corolla- 
ries :— 

Cor. 1. On a mode of producing heat by mechanical force, and 
which may be possibly usefulin many cold countries where wind 
and water power may be abundant. Frictional heat has been em- 
ployed in some of the American mills, by making two plates 
of iron rub against each other under water: but this is by 
no means so profitable an application of power as by the com- 
pression of air, and by having a coil of copper tube in the room, 
and compressing the air only {th of its bulk, a heat of 360° Fah. 
above the external temperature would be obtained. 

This manner of producing heat was illustrated by Sir J. Hers- 
chell, in a note to his ‘ Treatise on Natural Philosophy,” rather, 
certainly, as a theoretic principle, than in a practical way; but as 
I was led by it to the method of cooling air, Iam bound to ac- 
knowledge my obligations. The first person whom I am acquaint- 
ed with, as having proposed the method for any industrial pur- 
pose, is the Rev. Dr. Adamson, the Principal of the South African 
College in Cape Town; but [ am not aware of his having entered 
upon any inquiry into the thermotic effect of compression, and 
the size consequent of the windmill which he would have to em- 
ploy to heat a house of certain size. 

When however, the heat is wished to be applied at once to the 
air which is breathed and fills the room, another plan may be 
profitably employed. 

Let there be a coil of pipe as before, in a vessel of water out- 
side the house, and let the pump be used for the purpose of ex- 
tracting the air out of this pipe, at the opposite end of which there 
is to be avery small hole, at which the air may enter, but not so 
quickly, or in such quantity as it is extracted at the other. The 
consequence of this will evidently be a rarefaction or expansion of 
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the air in the tube; and the result of that is a lowering of the 
temperature. But it will soon be warmed up again, by the con- 
duction and radiation of the pipe, to the heat of the water, or to 
its original temperature; and then, on being extracted by the 
pump, and thrown out into the atmosphere, it will be compressed 
to its original density: and will then rise above the heat of the 
surrounding atmosphere, to a degree proportioned to the compres- 
sion so occasioned. The warming is thus produced at once where 
it is wanted, and has not, as in the former case, to be communi- 
cated slowly by conduction and radiation through the copper, from 
air on one side to air on the other; a very slow plan, on account 
of the small conductive power of gases. 


Cor. 2.—In preparing and fitting the tropical air for the pur- 
poses of human life, we have hitherto considered only itsaffections 
as to heat and moisture; but there may, doubtless, be many gases 
and finely divided substances diffused through it, giving it many 
of its unhealthy qualities. Chemical analysis has not yet been 
able to detail them, but that is rather from the comparative rude- 
ness of the methods, than from the non-existence of the extrane- 
ous matter ; for the sense of smell may often be powerfully affect- 
ed, as with the scent of plants, and yet a chemist is unable to dis- 
cover anything different in the air immediately round a plant, and 
at a little distance from it. One reason of the non-success which 
has attended analysis of air, would seem to be the small quantities 
of air usually operated upon ; so small, indeed, that it is not to be 
expected that the foreign substances should make themselves ap- 
preciable in the nicest balance. 


Our cooling machine, however, forms at once an apparatus in 
which air may be analysed on as large a scale as may be desired ; 
for it is only necessary to half fill the worm pipe in the cooling tub 
with such chemical fluid as the erial impurities may be expected 
to combine with; and the machine being put to work in the usual 
way, will pump all the air through the fluid, and to an extent of 
several tons weight of air in the course of the day; so that then 
the smallest admixture of any foreign substance would have so 
accumulated its effect on the fluid, as to be most probably sensible 
to ordinary chemical examination. 
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Cor. 3. If what has been said in the early part of the paper of 
the difference between air, cool merely to the feelings, and that 
which is cold to the thermometer be true, i.e that the former being 
really high in temperature, and merely feeling cool to the skin by 
being agitated by a fan, or mixed with watery vapour, is rarefied to 
the full amount of its real temperature ; and so forms a weak and 
diluted sustenance for the lungs; while the latter being really 
low in temperature, is dense, and gives, proportionately, concen. 
trated food to the breathing organs; if this be true, which it cannot 
but be, then it follows, that air mechanically compressed, and 
breathed in that state, may be very beneficial in many cases of 
disease, when the lungs may be very small, or may in part be 
destroyed by consumption or other malady; for by continued com~ 
pression, as much oxygen may be contained in a cubic inch of the 
compressed air, as in a hundred of the ordinary pressure and tem- 
perature of the atmosphere. ‘lo carry out the principle in such a 
manner as to be adapted to all cases of temperature and pressure 
it would be necessary to have a small air-tight room, made proba- 
bly of iron, connected at one end with the pipe coming from the 
escape-valve of the cooling room, and having a similar valve at 
the other end. The reason of not making the pump force the air 
at once into the room, is, that the temperature would thereby be 
too much raised; but by having a greater compression in the worm 
cooler than in the room, the latter may be supplied with air of any 
desired temperature and pressure; and Mr. Petrie’s table, given 
above, will show exactiy the pressure to which the two escape-valves 
should be set, for any particular case. 
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SCIENTIFIC INTELLIGENCE, 


On Hail Storms in Cochin and Travancore. 


By LIEUTENANT GENERAL CULLEN. 


1. In the Report for 1855 of the British Association for the ad- 
vancement of Science is a paper by Dr. G. Buist, of Bombay, on 
Hail Storms in India, and in which it is observed, “ while Hail 
“‘ Storms are frequent along the Western shore of the Bay of Ben- 
“eal; from Surat south to Ceylon in corresponding Latitudes 
“and Altitudes on the Malabar Coast, Hail is a thing nearly un- 
“ known.” 


2. The subject had engaged my attention soon after my arriv- 
al on this Coast in 1841. I learnt that, Hail was, in some parts 
of Cochin and Travancore, of frequent, and in fact of regular an- 
nual occurrence; chiefly in the Great Break or opening in the 
Ghats at Palghat lat. 10° 30’, but also occasionally on other parts 
of the Coast nearly as far S. as Cape Comorin. 


8. I experienced a violent Hail Storm in 1845 while travelling 
across the Cardamom table lands of Travancore in lat. 9° 45’ S. 
hail having fallen on the very same day at Ootacamund on the 
Neilgherries 80 miles N. W. as (Captain Horsley of the Engineers 
informed me) also on the Pulney mountains about 50 miles N. E.; 
on the Sirroo Mullays near Madura, as well as in the Palghat 
opening at Chittoor and other places, all forming one continuous 
line from S. E. to N. W. 

4. Hail Storms are also, I understand, of frequent occurrence 
on the Table lands of the Colungode mountains forming the South- 
ern wall of the Palghat opening; also on Uttree Mullay in the 
chain of Ghats in the latitude of Trevandrum 8° 28’ S. in the 
months of March, April, and May; and during the present year 
Hail fell at numerous villages in the low country of Travancore 
from Thodawully in latitude 9° 55' to Coolatoray in latitude 8°20’, 
all the localities being from 10 to 20 miles or more inland but 
nowhere 200 feet above the Sea. 


ee > + ae 2S ee 
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5. But it has been to the frequent occurrence of Hail in the 
vicinity of the Palghat Gap in the Ghats, and in the adjoining low 
Districts of the Cochin Sircar, that my attention has been chiefly 
directed, having had regular reports made to me for several years 
past. 


6. Hail Storms in the Palghat opening seldom extend to the 
Eastward so far as Polachiin the Coimbatore District, 70 miles from 
the Sea at Ponany; rarely indeed occurring beyond the Talook of 
Chittoor which is about 55 miles from the Sea, and about 500 feet 
above it, in fact are limited chiefly to the middle of the opening 
especially to the Cochin Talooks of Chittoor and Nemart, and from 
thence in a W. 8. W. direction through the Cochin Districts 
of Pullianoor, Wurrakancherry, Nellawye, Talapilly, towards Chow- 
ghat, and occasionally but rarely to the 8S. of Tritchoor 


7. A Hail Storm occurred in February 1853 at Tripoontoray, 
the capital of Cochin, which is only about 7 or 8 miles from the 
Sea and not elevated 10 feet above it; and another in February 
1852 at Trickoor 4 or 5 miles S. Tritchoor, about 50 feet above 
the Sea. 


8. The Hail Storm met with by myself on the Cardamom table 
lands was on the Ist of April 1845 at a place called Peermode 
nearly in the middle of the table land about 3,200 feet above the 
Sea. 


It commenced about 45 p.m. with thunder, lightning, heavy 
rain, and wind, followed almost immediately by a heavy fall of Hail 
which covered the ground. The temperature of the rain was 48°, 
that of the Hail in a tumbler 29°. 


Dry bulb. Dew Point by Daniell. 
OR Ali 300s TA? hiutmoisrot Oh? 
Ay AP Se Mie souidys mineenO. ...Not observed. 
i Be fafineteid wane 67° ....64 after the Hail Storm. 


9. Hail Storms are however not unfrequent in these months, 
on the higher parts of these table lands to the N. E., near the 
Pulneys, at altitudes of 5,000 feet, are so severe occasionally as to 
seriously injure the crop of Cardamoms for the season: the ground 
stated on such occasions to be completely covered with hail stones, 
many of them of the size of a small hen’s egg. 
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10. Of the Hail Storms on the high land of Uttree Mullay, at 
4,600 feet in the vicinity of Trevandrum, the following may be 


noted. 
In 1850 March 81st at 10 a. mu. lasted 4 an hour, size of grapes. 


Dry bulb. Wet bulb. Duk 
11 A Nar 69eR Ree a Bummer ee ... 28 BP 
1102 Shh 7 eel nel al ati, : he cco 


1855 February 24th 34 p.m. This Hail Storm was preceded by 
a vivid flash of lightning followed immediately by a heavy peal 
of thunder, and accompanied by Hail which lasted 4 an hour. 
Hail of all sizes from that of a marble to that of Pepper corn. 
1856, March 21st, from 24 to 3 Pp. m. of various sizes. 


Dry bulb. Wet bulb. Diff. 
Yeas aa coe og (ae ei 64 eR. ee 
Pon Oil) a ee pieiias G5.) Gias pede 2 
1858, February 28, Hail from 3 to 34 P. M. 
Dry. Wet. Diff. 


Oy! wrB0° se. ee O Ree ee 
4p. ar 64. Sy PP GS SUE eens eee 
1858 March 8rd, Hail from 3 to 4 P. m. 


Dry. Wet. Diff. 
uns MEMOS HR: ate CLF icin see ay, 
pent. SO.” (Rand. nes 5 a | ed a fuel 12 


11. Onthe Cardamom table lands and on Uttree Mullay at 
altitudes of 3 to 5,000 feet, it will be observed that the wet bulb 
was always within* 2° or 3° of the temperature of the air, whilst 
in the Palghat opening only 500 feet above sea, where Hail is 
still more frequent, and although it is the “ cool season” on the 
Eastern Coast, there prevails the most entense heat and dryness. 


12. On the 2d March 1851 when in Tents at Oyacaud about 
25 miles S. W. of Palghat at 14 Pp. m., with a dry and hot Easter- 
ly wind, and the Dry bulb at 96°, no deposition could be effected 
with Daniell’s Hygrometer at 36°,} after an immense expenditure 


* Owing perhaps to at that altitude the prevalence of a moist stra- 
tum of air, caused by the ascent of the moist Sea breezes at those hours 
in the afternoon. ; 

+ Col. Sykes notices a depression of 61° on the 16th February 1828 
at Dound in the Deccan. Philosophical Trans. for 1850, 
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of Aither equal to a depression of 60° below the temperature of the 
air. A Wet bulb fell to 62, equal to a dew point of 29°*, but it 
is probable that with a more delicate Thermometer it might have 
fallen to 61° equal toa dew point of 24°}, a degree of dryness of 
itself almost sufficient perhaps to produce congelation of the drops 
of rain before they reach the ground. 

13. Kaemptz adverts to instances of the fall of Aad in the 
lower strata of the atmosphere, whilst azn only fell in the more ele- 
vated regions of the same locality, and adds “ these observations, 
‘‘ which seem to establish a presumption that hail is formed or 
** «creases in the lower regions of the atmosphere, are difficult of 
“explanation.” Yet passing through any considerable depth of 
so dry an atmosphere as that of Oyacaud would probably materi- 
ally promote by evaporation if it did not originate the congelation 
of the drops of rain. 

Humboldt ‘*‘ Cosmos”’ Note No. 203, Vol. I., observes that ‘‘ the 
“‘ drops of rain as they pass through the lower and warmer strata 
** of air have their temperature somewhat raised but which is again 
“‘ compensated by the loss of heat which the drops undergo froma 
“ evaporation from their surface.” 

14. Nor is the instance at Oyacaud a very extreme one, for 


Widie depressions of the Dew Point from 

Point. | Saus-{ 45° to 50° (equal to Wet bulb de- 
j air, | pressions 80° to 85°) are common 
throughout the months of February, 
March, and April. I subjoin a few ob- 
servations for the immediately pre- 
10}90,66)24, 50 | 42) xX ceding month of February 1851, all 
1946727 k ly in the middle of th 
18194'70\24| 56 | 49 | 57 taken nearly in the middle o @ 
19/93/69/24} 56 | 
22/97 /62/35 27 | 
25/98)67/3!} 45 | 44 | 48 


Tempr. 


49 | 58 Palghat opening. 


2719016524] 48 
28195 68/27] 51 


15. Humboldt in his ‘‘ Asie Centrale” notices a depression of 
50 degrees of Fahrenheit in the steppes of Siberia as “ l-aplus 


* Or by Lloyd 31° 8. 
+ a ore & 
Morsxx. 0. s. VOL. VII. N. 8. 
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*‘ grande secheresse qui ait ete observe edans les basses regions de 


“* Ja terre.” 


I did not record my Saussure* at Oyacaud, but 6 
days previous, on the 25th February, and in the same vicinity, I 
observed that it stood at 5 Pp. m. at 48°, the Dry and Wet bulbs 
standing on the same day at 97° and 67° a difference of 30° = to 


a Dew Point of 47°. 


16. In fact the heat and dryness of the Easterly winds in the 
Palghat opening, in the months of February, March, April, are 
fully equal if they do not exceed that of the land winds at Madras 
in the months of May and June; and they are succeeded here, as 
there, sometimes as early as 10 or 11 a. m. by exceedingly strong 
sea breezes from the W. varying as regards the hour of arrival, in- 
land, according to the distance from the sea, and to the collision 
of these two winds so differently constituted in regard to tempe- 
rature, vapour, and electricity may perhaps in part be ascribed the 
thunder storms that so often occur. The natives of those districts 
have a belief of the kind and attribute the thunder storms and 
sudden falls of rain to the meeting of the dry winds of the Eastern 
and moist winds of the Western countries. 


17. Whilst the Dry and Wet bulbs at Oyacaud, 35 miles from 
the sea, were on the 2nd March 96° and 62° they stood on the 
same day at Cochin on the sea shore at 80° and 76°. The land 
or Easterly wind continued on that day, to blow at Oyacaud till 
past 4 o’clock; a light sea breeze setting in only at 63 P. m., but 
it had reached Tritchoor 20 miles nearer the sea by nine a. m., 
thus taking 9 hours to pass over an interval of 20 miles. The vast 
mass of vapour almost in a state of saturation which in this season 
rolls in from the Western Coast with a velocity in general of from 
10 to 15 miles per hour, on meeting with the intensely dry air in 
the centre of the Palghat opening which has an equal velocity to 
the Westward, may well be supposed to give rise to those changes 
in the normal conditions of the atmosphere which are followed by 
thunder storms and falls of Hail. 

18. Ihave a large collection of observations of the fall of 
rain, and of the state of the Hygrometer, in the Palghat opening, 
as well as in many other localities in Travancore and Cochin, 


* An instrament received from Paris. 


at Ponany, the openin running due EK. and W. 


=<} 


be", 


ttn Se 
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which might possibly be useful in these investigations, but they 
are not at present in a state for presentation. 

I may, however, advert to the very remarkable physical outlines 
of the tract of country under review as doubtless having along, 
with other causes, an important influence in contributing to the 
several phenomena. 

The Palghat opening is an abrupt rupture in the line of Ghats 
about 25 miles in width and at about 50 miles from the sea coast 


. (Chittoor % 
eg wtamenwgalun 0 Polacdw 


Q Oyacaud 
° Colungode 


°Nemari. 


° Ananutlay 


The N. side of the opening is formed by the precipitous group 
of the Palghat and Neilgherry mountains from 7 to near 9,000 
feet in altitude; the southern face or wall being formed by the 


equally precipitous range of Golungode and Animalli mountains 


from 5 to 6,000 feet in altitude, prolonged some 50 miles farther 
to the eastward by the Pulney mountains from 7 to 8,000 feet 
above the sea. These two systems of high land forming one vast 
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funnel reaching on the N. nearly as far as Madras, but to the S. 
terminating with the Pulneys. 
I find that of 33 hail storms on my record 
| 4 fell in February. 
104) 4, ) March: 


1D 9h” eerie 
bey aay 
LM 4 ine? 


2. ty AOS 

In February the winds are E. or N. E. and blow fairly into the 
funnel and over no high land; but in March and April drawing ~ 
well round to the S., they must necessarily in great part pass over 
the high Pulney, Animalli and other groups of mountains expe- 
riencing great depression of temperature, without perhaps lead- 
ing to actual deposition, but thereby still farther contributing to 
the formation of rain and hail by collision in the Palghat opening 
with the moist sea breezes from the westward. 

The highest temperature at Madras in March is about 90°, wet 
bulb 70°=to a Dew Point of 60°. In passing over the Pulneys, 
7,000 feet, the temperature would be reduced to 67°. 


Hart Storms. 


1848. 

April —One at Waddakancherry, 10 miles N. of Trit- 
choor. Over a large tract of country, some 
of the lumps as large as hens’ eggs, 

1850. 


March 16th, 4 P.m.—Prottencherry, Nunniote, Choliacaud, Bundy, 
Thavalum in the Chittoor Talook, size of 
marbles. 

» lst, —Uttree Mullay Ghats, 25 miles N. E. of Tre- 
vandrum. Hail storm from 11 to 1134. m. 

Size of Peas..., Wind N. E. strong. 

lla.m.,. 113 Aa. M. 

Hydrometer,,,,Dry Wet Dry Wet 
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1851. 

April 12tb, 5. p. m.—Tyloor, Nemari, Teeroowagode, Wallanghy, 
Wittanesherry Deshoms in the Chittoor 
District, size of marbles. 

Dry. Wet. Dew Point. 
lp.m. 98-74-19 .... 674° 
6p.M. 85-74-11 .... 69° 

1852. 

Feby. 20th, 5 yp. m.—Trickoor 4 or 5 miles S. of Tritchoor, size of 
carbine ball. 

May 38lst, 2 rp. m.—Tirroovellamilly, Pambady, Canaracote, &c. 
Northern frontier of Cochin territory, size 
of beetle nut, lasted about 8 minutes. 

Same day at Muchat and Nellawye, about 10 
or 12 miles N. of Tritchoor. 

1852. 

June 26th, 3 yp. m.—Same places as above, size of musket balls, 
lasted 12 minutes. 

Aug. 29th, 11 a. m.—Tirroovellamilly, Pambady, Canaracote, &c. 
size of musket ball, lasted 6 minutes. 


» 930th —At Shalacurray, lasted 6 minutes. 
1853. 
Feby. 27th, 5 p. m.—Tripoontooray, 8 miles from sea and same 
level. 
April 16th, 3i rp. m.—Tuttamungalum, some, size of limes, others 
of marbles. Winds easterly. 
Dry. Wet. 
10)A. 0982. . £9-3. 
4 p.m. 90,... 78-12. 
6p. mM. 90,.., 78-12. 


Extract from a report from Surveyor Anderson. 

“We had the shower of hail stones here on the 16th April 
Jast at about 34 Pp. m., 3 or 4 loud claps of thunder first, and al- 
most immediately the stones began to drop very fast in succession, 
some about the size of a lime and of irregular form, and others 
quite round, and continued about 14 hour without ceasing, during 
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which time the ground was strewed all over and appeared one 
mass of white. . 


“Upon further enquiry that I made I was given to understand 
that two days previous* rain fell towards the 
eastern Talooks, viz., Woodmulcutta, Pulney, 
&c., in the Coimbatore and other adjacent villages when none fell 
here. The hail shower extended only up to Chittoor 3 miles 
on the E., Codoovoyoor 3 miles on the W., Palnagarum 14 miles 
on the N., Puttanehaive 3 miles on the S. The hail shower was 
not felt at Colinjumpanay, Nulleapilly, 6 to 8 miles E. or at Moo- 
laythoray. It seems to have rained within a limited space, and 
extending chiefly E. and W. The people about this place say 
they never witnessed such large sized stones.” ? 


1855. 
Feby. 24th, 3Lr.m.—Uttree Mullay. 

Thunder storm with vivid lightning followed 
immediately by fall of hail, which lasted 
for $ an hour. The hail stones of various 
sizes, from that of a large lime to the size 


* 14th April. 


of peas, Dry Wet. 


1856. 
March 21st —Uttree Mullay. 
Hail from 24 to 3 Pp. m., 4 sizes, from that of 
beetle nut to that of peas. 
Dry. Wet. Diff. 
9 wont 2S, C42. pres 
AP. M67 66 aicO 5. neee 
April 11th, Putticaud, 5 yp. m.—Hail of various sizes, largest 
size of a small lime. 
Dry Wet. 


4.2. My 942.50 t Dee 


At Tritchoor.... ice i. 89), Se Tee 


1857. 

March 16th, —Valum Thavalum, extreme N. of the Chit- 
toor District, 51 p. m., for 3 an hour, size of 
Musquet ball. Rain, but no hail, at Chittoor 
12 miles S. and where the Hygrometerwas at 


Ee eS ee ON ee 
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Op ME, SU vierale @ tices hh OSO 
April 4th, 4. p. m—Moolathoray, Curryputtythoray, Nellimett, 
Nellithoray, Combalathorra, Eritherpally 
and Nellapilly. 
Largest, size of Marbles. 
Dry. on Wet) \ Dik. 
SBP MOUs ss ek U) | oS 0 
GiB Me OE eh Oii'w eal ate 


_ Extract of letter from Surveyor Anderson, dated Moolathoray 5th. 


*“‘ These parts were visited by a heavy shower of Rain yesterday 
evening accompanied by Hail Stones which fell-in great abun- 


_ dance, and some almost the size of a good large egg, the direction 


_ was from Nulleapilly, Moolathoray, Neddapoony, Erthampuddy, 
_ and Poodoor, but none fell at Colingumparray, Chittoor, or Tutta- 


mungalum, although there was a fall of rain, the size at Nullea- 
pilly was only about that of a small gooseberry.” 


1857. 
April 22nd, —Tallapully, Western frontier of the District 
near Chowghat, 4 p. m., lasted Ist hour, size 
and shape of Tamarind stones. 
Dry. Wet. 
et ty. POONA 71°-19 
G eta yen 71-11 
1858. 
_ February 28th, —Uttree Mullay 3 p.m., lasted 2 hour, sizes 
from Marbles to Peas. 
Dry. Wet. 
- kt Me IO: GUase § 
3 A Pi 64 okt oe} 68-4 
- March 3rd, —Uttree Mullay, 3 rp. m., lasted till 4 Pp. m., 


size of Marbles. 


April 14th, 7 ep. w.—Nellapilly, Chittoor, Nemari, distance be- 


tween the first and last places 15 miles. 
Hail (accompanied by rain), size of Marbles, 
Hail and rain day previous at Coimbatore. 
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Dry. Wet. 
4 Pr Ms 0 2s scree 
6 PAAR. che er as 
1859. 
March 26th, 2 ep. m.—Colinjaparah, Coolookaparah, Palaniapullum, 
Hail with rain for } hour, size of Marbles. 
The larger Hail Stones weighed } to 2rupee. 

5 28th, 2 Pp. M.—In 3 Villages of the Curracolum Adigarom 6 
or 7 miles N. of Trevandrum. 

5 29th, 55 p.m.—Nadkanee (3000 feet) 8. face or Rampart of 
Palghat opening, fall of Hail, size of small | 
marbles, 

1859. 
March 80th, 4 p.m.—Hail at Condoor, Eerattipettah, and Poon- 
jat, 25 miles E. of Allepey, size of marbles. ; 

» 980th, Chooreeparah, 4 P. m. near the bottom of the Colun- 
gode hills, for 6 minutes, size of small 
marbles. 

April 5th, 1 and 2 ep. maa—Thodawully, 380 miles E. of Cochin 
near the Ghats, lasted half an hour. 

»» 12th,4 P¥.m.—At Poodishary and Murroothumparah, about 

3 miles S of Chittoor, size of beetle nut. 

» 14th, —About this date a fall of hail at Coolato- 

ray, 22 miles S. E. of Trevandrum. 

5, 19th,4P”.m.—Nadkanee on the Colungode mountains at 

3,000 feet, size of marbles, white colour. 

»5  19th,3 p.m.—Colinjaparah, size of marble. 

Surveyor Anderson thus describes this fall of Hail. 

“I beg leave to inform that on the 19th instant at 3 P. m., 
there was a strong shower of rain here, with a heavy wind, and 
after the lapse of about 15 minutes, hail stones about the size o& 
a pigeon’s egg fell in large numbers, weighing about 1 rupee’s 
weight, and on enquiry I was given to understand that there was 
very little rain at Palghaut, Chittoor, Nellapilly, and Moolaytho- 
ray and other places, and no hail whatever in either of the above — 
places was discovered. J believe no hail fell further than about 
2 miles east of this place. The hail was of a clear white colour 
resembling crystal, and of various forms and shapes; there were 
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also several heavy and loud peals of thunder, which killed a bul- 
lock, and struck some large trees which were thrown to the 
ground. The whole lasted for 2 hours and then ceased. Yester- 
day there was a pretty good shower of rain, but no hail.” 

From Mr. Anderson, 23rd.—‘‘ I beg to state that since I last 
“wrote, I have learnt that a very heavy fall of hail occurred on the 
21st beyond Codayvoyoor up to the foot of the Colungode hills, 
(south range) an interval of 10 or 12 miles, so much so that it 
was heaped up in large quantities all along. The inhabitants 
stated that they never witnessed the like before. I am collecting 
‘more information on the subject, and shall give a more detailed 


report.” 
1859. 
April 21st, 2 e. mw—Vallakolum, Pullianoor Proverty, size of 


marbles. 

» 22d, 3 Pr. M.—In 3 villages of the Curracolum Adigarom, 
6 or 8 miles N. of Trevandrum, also at 
Areenaud for 15 minutes, also at 4 places 
in the Marrooghil Adigarom of Neyatten- 

gherry. 

» 27th, 3 Pp. m—On Uttree Mullay with strong wind and 
thunder lasted a full hour. Hail fell also 
same day at the Attyaar 2,000 feet in the 
plains, but not below at Caviattencoodul. 

In 1840 a hail storm stated to have occurred at Tritalla within 

10 miles of Ponany, not 30 feet above the sea, and to have ex- 
tended as far S. as Chowghat, 15 miles south, as well as many 
miles easterly, stones as large as pigeons’ eggs did great damage. 

Hail also stated to fall occasionally as far W. as Pullum Shata- 

moor, at Muncurry and at several other villages in the Palghat 


opening within the British territory, but of which I have no par: 
ticulars. 


VoL. xx. o. s. Vou. vii. N. 2. 
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Earthquakes in Southern India. 
(Communicated by Government.) 
Letters from T. J. Knox, Esq., Officiating Collector of Salem, dated 

20th December 1859, No. 174, and 27th January 1860, No. 11. 

‘‘ IT have the honor to report for the information of Government, 
that I have received a report* from my 
Head Assistant Collector, Mr. Boswell, 
that at Tripatore between 5and 64.mM., onthe morning of the 17th 
December 1859, there was a distinct and palpable shock of an earth- 
quake very generally felt. It forcibly shook the house where the 
Head Assistant Collector resides, the doors being jerked somewhat 
violently and plaster fell from the roof. The shock was a single 
one, and not repeated, but the rumbling sound which accompanied 
it lasted for 30 seconds and appeared to the ear to move straight 
away unlike the sound of thunder. 

‘* 2. Mr. Boswell also mentions that a similar sound as of an 
earthquake was distinctly heard there about 5 P. m. on 30th No- 
vember, which might be compared with the roll of a heavy train of 
Artillery passing. On both these occasions the sky was clear and 


® Dated 17th December 1859. 


fair. 
‘“‘ 3. No damage of any kind appears to have occurred.” 


‘«‘ T have the honor to inform you that 3 shocks of an earthquake 
were felt at Salem and Peddinaickenpolliem on the night of the 
17th instant, Tuesday; the first shock was felt at 10 Pp. m., the 
second at 12 p.m., and the last one at 4a. m. I have heard of no 
accident having occurred. . 

© 9, Peddinaickenpolliem is 24 miles distant from Salem to the 
Eastward. I have not received a very particular account, but should 
I hear any interesting facts connected with this natural phenome- 


non, I will duly report them.”’ 


Letter from J. D. Robinson, Esq., Acting Collector of North Arcot, 
dated Mahéndravadi, 7th February 1860, No. 31. 
‘¢ I have the honor to append free translations of two native re- 
ports just received. The shock therein described appears to have 
been very partial, as nothing of the kind was noticed in the Palar 
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talugs, in which I am now making circuit, nor have any reports of 
such an occurrence reached me from other parts of the district. 


“ Translation of a Telugu Arzi, from Sitaramaya, Police Amin of 
Tripati ; to J, D. Robinson, Esq, Acting Collector of North 
Arcot, dated 8rd February 1860, No. 3. 

“ As I was holding my kach’hari yesterday evening at 5 o’clock 
Pp. M., I felt the shock of an earthquake, which lasted for the space 
of a minute, and taking its course from east to west. The con- 
comitant rumbling noise resembled the noise occasioned by a rail- 

way train going at full speed. 

_ 2. It appears from enquiries that the shock was felt by the in- 

habitants of the villages in the neighbourhood of Tripati, who give 


the same account of it as above described. Fe 
(Signed) SrraraMaya, 


Police Amin.” 


“ Translation of Arzi, addressed to J. D. Robinson, Esq., Acting 
Collecior of North Arcot, by Syed Isak, Tahsildar of Chendragiri. 
“I beg to report that on the evening of the 2nd instant, about 

5 o’clock, while holding kach’hari at kasba Chendragiri, I was 

startled by an extraordinary sound as of thunder travelling rapidly 

underground from north to south. The sound was audible for the 
space of one minute, and during that time the ground trembled and 
the shock was distinctly felt. Onmaking enquiries, I learned that 

the shock took its course from the foot of the Tirumala konda, a 

hill seven miles north of Chendragiri kasba, and travelling south- 

ward terminated at Thorno Kumbala, a village seven miles south 
of Chendiagiri. The shock was felt west as faras Pakala, some 

16 miles off, and to the north-west as far as Bimavaram, 10 miles 

distant. If I hear any thing further worth mentioning, I shall ims 

mediately communicate the same tothe Huzur. No damage was 
done to person or property.” 


Letters from R. Davidson, Esq., Officiating Collector of Ganjam, 
dated Berhampore, 29th February 1860, No. 59, and Chitterpur, 
29th March 1860, No. 79. 

“« | have the honor to inform you, that between 11 and 12 o’clock 
in the night of Saturday the 25th instant, the shock of an earth- 


342 Scientific Intelligence. (No. 10, NEW SERIES. 


quake was distinctly felt by the European and Native community 
at Berhampore. The vibration, which was from west to east was 
accompanied by aloud rumbling noise, which appeared to last for 
some seconds. I have called on the taluq officials to report whe- 
ther the shock was felt elsewhere in the District, and will commu- 
nicate the result.” 


“ Adverting to my letter No. 59 of the 29th February last, I have 
the honor to inform you that the earthquake was felt in many other 
parts of the District. 

“* On the 24th instant, the Head of Police of Vishamagiri (Chinna 
Kimidi) reported that on the 23rd the country within eight or ten 
miles of his station was visited by a hail storm, when hail stones, 
the size of Palmyra fruits, fell in great abundance. No damage is 
as yet reported, but making all due allowance for exaggeration, as 
no doubt from the description given, the stones were of very large 


dimensions. I consider the circumstance worthy of being brought 
to notice.” 


knght years’ observations upon the effects of the Groynes (twenty 
in number) with which is an attempted exposition of the theory 
of the Madras Surf, submitted to the Commandant and Chief 

Engineer. By Caprain J. McKenniz, Deputy Master At- 

tendant. 

1. The above stone Groynes (which are situated between the 
Southern extremity of Fort Saint George and North of the boat- 
men’s Village at Royapooram extending over more than a mile, 
North and South of the line of Beach) have produced the effect 
expected of them by many persons, from the commencement viz., 
to give a greater base of sandy Beach in advance of the coping 
stone for operations with the shipping; at the same time, it is my 
humble opinion that it would have been better had not the stones 
been taken away from the inner parts of the Groynes (but joined 
and cemented with the Bulwark) as the operations advanced sea- 
ward. 
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2. Previous to these useful works being sanctioned and com- 
menced, oftentimes little or no Beach was left at some places, and 
that so abrupt, as to render it difficult to the boats laden with 
cargo, as well as dangerous to the lives of passengers in accommo- 
dation boats, by throwing them off their seats, from the violence 
with which they were impelled on shore against the uneven and 
perpendicular hummocks along it, which, it is presumed, were 
chiefly formed by the sudden opposition which the waters met 
within the erection in 1821 of a Bulwark (consisting of a revet- 
ment of 16 feet by 9 and stones brought from a great distance 
being placed over it) by Colonel DeHaviland of the Engineers, 
aided probably by the advancing strong sea, meeting and stopping 
the weak receding one, thereby the former preventing the latter 
carrying the sand back again to seaward. 


8. The longest Groyne is opposite Messrs. Arbuthnot and Co.’s 
projecting out directly seaward, causing the widest part of Beach, 
namely 100 yards and closely approaching the site where several 
vessels have of late years been wrecked (including the ill-fated 
“‘ Salimany” in 1850) and which may through this process be 
eventually recovered, which is highly desirable, as they are thus 
long so many dangers to the boats. The 100 yards before men- 
tioned is a clear reclaim of Coast, as it was always remarkable 
that before the Groyne at that place was erected not 1 yard there- 
abouts could be depended upon for beaching of the boats. 


4. Although at the commencement the experiment was doubt- 
ed by some officers belonging to the Scientific Corps, the great ad- 
vantages gained by the erection of these works must now be as 
apparent to them as they are admitted by others. Not judged by 
fair weather criterions, but principally from the experience of 
no bad effects of the hurricane in 1846 upon the Groyne previous- 
ly constructed opposite the Nawab’s palace. Also from subse- 
quent gales, the force of which has been felt both perpendicularly 
as well as obliquely to the shore. The only evil to be apprehend- 
ed, as far as lam aware, froma severe storm, is a temporary 
steepness of Beach, but certainly I do not expect an encroachment 
of the sea. 


The advantages of the Groynes are as follows. 
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A sandy Beach as above specified being permanently secured, 
enables the Masula boats and Catamarans at all times to be berth- 
ed and ready within their prescribed limits, which before could 
not be done. 

Affording a smooth and clear way for taking up and down cat- 
tle, &c. (landed or shipped) over the Bulwark. 

Repairing and making new boats. 

Embarking and disembarking troops and their baggage. 

Merchandize too, is nowno longer exposed to such great risks 
as hitherto. No more pipes of the best wine are stove in against 
the stones; no more bales of superfine cloth damaged by salt 
water ; nor need we see any of the wholesale destruction gene- 
rally to miscellaneous property formerly occurring, for want of 
sufficiency of Beach. 


By making room for all floatsams and jetsams which for the 
want of more Beach used to be strewed on the high roadi{much 
to the inconvenience and danger of conveyances and pedestrians. 


By affording a wider ground work and protection to all the no- 
ble Beach buildings which are occupied as Court Houses, Public 
and Mercantile Offices, Banks, and private residences, and which 
had previously been endangered by the encroachment of the sea on 
a lee Coast, half the year; even the Bulwark itself had not been 
sufficient to prevent the sea washing over the Beach road, and find- 
ing its way into the lower apartments of houses in its vicinity 
during gales of wind. Another fact may be here mentioned, name- 
ly, at a later period -off the Marine Villa, where the sea at 
one time had encroached so much as almost to undermine the 
Governor’s Bungalow there; and to save which, the Master 
Attendant’s Department was urgently called upon on the 
19th December 1847 to secure a number of laden Masula 
boats to seaward to serve as atemporary barrier. Itself proves 
how incalculably serviceable the system of Groynes is to the 
margin of a coast which is so little above the level of the sea, 
(only I believe 6 feet at some places) and ina military point of 
view the formation of a new Beach outside the Fort, answers as a 
subsidiary means of strengthening the Ramparts of Fort Saint 
George. If not out of place, I would here refer to the utility of 
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Groynes in Europe (where the tidal effects are greater than in In- 
dia) ; there I am told, they are extensively employed both for the 
defence and recovery of lands, or still nearer this, at Coringa and 
Vizagapatam, at which places, they have, I understand, been in- 
troduced under Colonel Cotton’s direction with the like effect as 
at Madras. 

By affording a healthful promenade which is taken advantage of 
by hundreds of poor residents of Black Town of an evening. 

By permitting a more free and wholesome discharge of the 
drainage and sewerage of Black Town by carrying further to sea, 
under covered drains the unhealthy effluvia arising therefrom, In 
a sanitary point of view, therefore, the people on shore are equally 
concerned and benefited with the shipping interest afloat. 

By allowing either the old high Beach road to be widened, or a 
new one made over the series of Groynes outside of it. The for- 
mer has been partly executed under Lord Harris’ rule, from the 
Sea Custom House to the Railway Terminus. 


By relieving the Supreme and Small Cause Courts and Magis- 
trates’ Office of much of the noise from the surf, the resound of 
which is lessened by its increased distance from the shore. This 
had hitherto been a source of much annoyance to the Judges, Ma- 
gistrates, and Suitors, having business at those places, because they 
could not hear distinctly what was said. 

5. It is true that the Boatmen are always afraid of their Boats 
being dashed by the waves against these Groynes, and many acci- 
dents at first happened; they are, however, now better understood 
and guarded against, consequently accidents are rare. 


6. It may be observed that there is a greater deposit of sand 
on one side of the Groynes than on the other, according as the 
monsoon is North or South. When the North prevails there is 
more on the North than the South side, and when the southerly 
wind blows, vice versa. I measured an angleof 13 yards in favor 
of the weather side of one Groyne and the measurement at ano- 
ther (south of Messrs. Parry and Co.’s) gave double that result 
which seems to confirm the theory set forth in this respect; at 
least advanced in the absence of any other within my knowledge. 

7. Following the laws of nature, the wind accelerates current, 
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surf and sand* until they are arrested by the approximating 
Groynes, immediately around which, stationary deposits of sand 
are thereby formed and accumulate, whilst the water by itself un- 
checked continue to flow and pass on by the ends or heads of 
these projectors (that is to be the lee side of them) where they 
again stir up the sediment at the bottom anda reaction of all of 
them together taking place, these conjoint movements occurring 
in the manner, I have attempted to describe, cause, I conceive, 
those INDENTATIONS which are visible on the lee side of the 
Groynes, but which is not the case on the weather side of them. 
The Groynes running out as straight lines too from the Beach, in- 
stead of being curved, may also give a facility to the disturbing 
causes above mentioned. How far to seaward these local actions 
extend before meeting with opposition, I could not pretend to es- 
timate, neither does it seem necessary at present to enquire. It 
might, however, be supposed that at no great distance from the 
shore there isno accumulation of Sand Banks; on the contrary, 
the sand shifts about as it is controlled by the elements above it. 
It is hardly requisite to observe that the wind, current, tide and 
surf all invariably run one way in these roads, that is in the paral- 
lel where the shipping ride. 

8. It may not be irrelevant to ask the question how these im- 
provements effect the shipping ? Years ago, it is said by the old- 
est inhabitants that the Beach extended nearly as far out as where 
the ships now ride (between which and the shore there was a 
cocoanut tope) and as the sea eneroached upon the land, so the 
shipping anchored nearer. When the Groynes were commenced 
and advanced, the Beach in proportion increased, thereby in some 
degree affecting the safety of the inner anchorage, which does not 
now allow room for a ship to wear should she cant wrong when 
getting under weigh, but Vessels can always shift their berths fur- 
ther out as compelled by circumstances, and the new Port Regula- 
tions now allow of their anchoring in one fathom deeper water, 
without incurring extra Boat hire, that is to say nine fathoms. Here 
I may mention that the ordinary declivity of the Beach was about 


* T also add tide because it is always under the influence of and ac- 
companies the three forms except in calm weather when it fluxes and 
refluxes East and West, er more correctly to and from shore. 


hg 
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i ‘1 foot in every nine from the shore; and that 1,200 feet distance 
_ from the Coping Stone corresponded with 25 feet depth of water 
‘ where the Breakwater Buoy is placed being the result of soundings, 
and measurement taken by Monsieur Peron, Projector of a former 
Pier in 1845, and myself with a lead and levelling instrument; but 
_ since an artificial slope has been given to the Beach by the Groynes, 
Ihave found a difference which will undoubtedly be experienced in 
all other relations with the shore. 


9. Although of remote importance perhaps, yet, before con- 
eluding, it is a theme for speculative opinion what further effects 
may be caused by these Groynes. As the sea has been bodily 
resisted, what course does the forced water take ? what distance 
does it run, and when does it find its level? Time alone can satis- 
 factorily decide the point I presume, and must it not be expected, 
_ after allowing for solar evaporation that the great body of opposed 
_ water does find its way back again somewhere ? should it return 


= a a ee? es oe 


. over the Bars at Ennore, Pulicat and Coringa during the Southerly 

_ Monsoon and over those at the Adyar, Cuddalore and Porto Novo 
during the North, the navigation of those backwaters would be con- 
siderably deepened and improved. 


10. The extension of the Beach also opens a superior mode of 
supplying water to the Shipping with more convenience, less labour, 
delay and cost, by having more depots or cisterns extending along 
the whole line of Beach, so that instead of the former slow plan of 
only loading one Boat at a time and part of the year dead to leeward 
half a dozen Boats with casks could be filling. The N avy Trans- 

- ports, English, Country Vessels and Donies all being served at one 
time, and from more weatherly positions. Formerly in times of 
war and other expeditionary urgent service, the demand for water 
could never be met fast enough, an evil now partially remedied by 
the introduction of more watering places, but which might be made 
even more complete if more were established North and South of 
those at present in existence. 


_ ii. Inerecting any more Groynes, experience has shown that 
_ the proper length of time is of the first and greatest importance to 
determine, some of those at present in existence are evidently un- 
necessarily long, and give an unnatural configuration to the line of 
myOL. XX. 0, s. VOL. VII. N. 8. 
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Coast, whilst they may have an injurious effect by turning the cur- 
rent on particular points and lead to an error in the calculation of 
the boatmen when crossing and recrossing the surf, which might 
prove dangerous to passengers in the boats. Others again are too- 
short to be of the use to the extent required, as demonstrated by 
some of them having been washed away almost as soon as laid down 
and part of the Beach with them. These opinions were entertained 
and facts witnessed especially by the late Master Attendant in his 
time, who remarked that when the sea and surf have been high, 
they have forced themselves round the inner terminus of the 
Groynes, especially the weathermost one, and washed away and de- 
stroyed a large portion of the soil which had been formed round 
them. 

12. The form and position of the Groynes are the next in im- — 
portance for consideration. Although I am aware there is still dif- 
ferences of opinion upon the former, there need be none regarding 
the latter, as close observation clearly points out where erosions of 
the Coast take place and what sites are indispensably necessary for 
the erection of future Groynes if any be contemplated. 

13. Inconcluding, I have to explain why I have taken upon my- 
self the self-imposed task of recording these daily observations, 
which is simply because I am daily employed between one Groyne 
and another, and the officer who was entrusted with the Superintend- 
ence of the Groynes candidly informing me that his urgent duties 
prevented him doing so himself, and further assured me that he 
thought my remarks would be interesting to read, and the ex- 
Chairman of the Chamber of Commerce also considering they would 
be more so if published. 


A description of the Buildings in the Ginji Fort. By Caprarn E. 
A. Foor, District Engineer of South Arcot. 
(Communicated by Government.) 

I had the honor to acknowledge the receipt, on the 15th of Oc- 

tober last, of the Deputy Chief Engineer’s letter to yourself, calling 

for precise information regarding the buildings in the Ginji Fort- 


’ 
‘ete 


: 
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I was then inspecting works between 50 and 60 miles from Ginji, 


_and it was not till three weeks afterwards, on my return, that I was 


able to commence a Survey of the Fort and buildings. In this 
duty, I reported on the Ist of December the delay occasioned by 
the monsoon, and that I was obliged to leave my Estimate-maker 
behind to go on with the Survey, which had become a slow and 
tedious operation, on account of the number of offsets. I was only 
called upon to report on the buildings, but these are so intimately 
connected with the past history of the Fort, that, to avoid further 
reference, I considered it necessary to submit a Survey of the Fort 
accompanied with a brief description, plans of the buildings, their 
present value ascertained from careful measurement, the probable 
cost of repairs, and any further information which my acquaintance 
with the locality for five years enabled me to give. I trust, there- 
fore, the delay will be considered satisfactorily explained and some- 
what compensated for. 

2. The Fort of Ginji consists of the upper and lower Forts, the 
former on the top of three separate hills, each rock in itself a citadel, 
connected at the base by walls nearly 60 feet in thickness and faced 
with compactly fitted blocks of granite, at present in good preser- 
vation, and by a ditch 84 feet in breadth, which form the lower 
Fort. Therocks marked A and B in the Survey are the two most 


important from their natural contour. They are ascended by steps 


and have a complete set of fortifications on the top, which, owing 
to the difficulty of access in some places either from trees or dis- 
placed stones, could not be surveyed. The buildings on them will 
need no separate description, being similar to those in the lower 
Fort to be presently describedin detail. Again, the former of these 
two rocks is the more remarkable being in fact the citadel, situated 
on a granite rock of considerable strength, about 800 feet in height 


and perpendicular on all sides but one, to two-thirds of its altitude, 


whence to its summit it is perpendicular on all sides, and the com- 
munication to that part cut off by a deep chasm 24 feet broad, 
over which a drawbridge was formerly used. The ascent to the 
summit, where the fortifications and buildings are situated, on a 
tolerably level space over-grown with high, hill grass is now made 
by the venturesome at one of the lowest points of the perpendi- 
‘cular sides, by means of creepers, ropes and bamboos. [very 


a 
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means has been adopted to increase the natural strength of this 
rock by the construction of massive walls along the precipitous 
edges and shelves, the utility of many apparently doubtful, whilst 
the task could only have been effected by an immense sacrifice of 
life. At the base of this hill is the inner or second Fort with walls, 
bastions and other works quite as formidable, if not more so than 
those forming the outer Fort. 

3. The buildings in the most perfect order are two large rectan- 
gular granaries built of rubble stone work with brick arches, the 
whole plastered. One is a single room 824 by 29 and 46 feet 7 
inches in height to the crown of the arch. The other building 
consists of a spacious entrance passage with a room on either side 
60 by 28 and a third at the end of the passage at right angles to 
these, 81 feet by 28, each of them 39 feet in height. The walls 
are above 54 feet in thickness. A short flight of steps from the 
passage leads up to the three doorways and a similar flight on the 
inside into the rooms. There are apertures in the roof for filling 
these granaries up to the top, after as much grain as possible had 
been stored by means of the doors. The roof which is accessible 
by flights of steps from the interior, is surrounded with a high parapet 
completely loopholed. The present value of the larger building is 
ascertained to be Rupees 5,190, and that of the smaller, of one 
room, Rupees 3,758, and my rough estimate for repairing them 
amounts to Rupees 500 and 200 respectively. There are two or 
three Storehouses of this description on each of the two hills before 
mentioned, and it is worthy of remark that the brick arched roofs 
are in a better state of preservation on the hills also than the flat 
stone ones. 

4. The most interesting building is a ruined Hindu Pagoda sur- 
rounded with the usual high wall of cut stone, some very elegant and 
elaborately carved pillars support the flat stone roof, especially 
around the raised places to which the idols were brought upon fes- 
tivals as well as secluded parts where they were kept. The idols, 
and a great many of the ornamental stones capable of being removed, 
have at some time or other been taken away, though the removal 
must have been attended with considerable difficulty, with no road- 
way except over the steps of the Pondicherry and Trinamallie gates. 
The decay is chiefly owing to the growth of banyan and other large 
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trees and creepers upon the roof and between the joints of the 
walls, but Pondicherry has done its share in the destruction of this 
Pagoda, at what period it is not certain, but the report of Natives 
would fix it to within a comparatively recent one. The plunderers dis- 
mantled the roof, in places, for the sake of the handsomely carved pil- 
lars, some of whichmay be nowseen lying on the ground at Pondicher- 
ry. There have been also miscellaneous plunderers from various 
petty Pagodas, which have been restored or adorned at the expense 
of the Ginji Pagoda. In the recent clearing of jungle, sanctioned 
by the Chief Engineer to facilitate the approach to the buildings, 
the cutting of some trees and roots only caused more stones to fall. 
In some places the roots have become so interwoven with the ma- 
sonry that it would be impossible to separate them, and the only 
hope of saving these interesting ruins for a while is to leave them 
alone, clearing only the bushes and trees which block up the ap- 
proaches to them. 

5. Nextis an old Mosque, insignificant in size, with the roof 
supported on 25 small brick arches on octagonal pillars. The cen- 
tre arches are cracked by the growth of banyan drops into the inte- 
rior. In front of the building is a paved court, with a basin 9 yards 
square in which a fountain formerly played. ‘The walls are de- 
faced with scribblings, and the building is used frequently for stor- 
ing Indigo, and it often becomes the resort of cattle, especially dur- 
ing showers of rain. The exterior is the soundest looking part of 
the whole. 


6. The most curious structure is a rectangular building of six 
stories, situated on one side of a square court which has a covered 
verandah all round. ‘The walls are cracked and the building much 
disfigured. Being a singular looking edifice, a drawing of it has 
been prepared. 


7. Tworanges of buildings close to the last appear to be worthy 
of attention, and probably to have been the lines for the troops. 
A Plan and Section of these is also submitted. The whole of the 
compartments are more or less in want of repair; of some, the 
roofs have fallen in; in others, the pillars or walls have given way, 
whilst others are sound. I valued the two ranges of buildings at 
Rupees 2,200 and my Estimate for restoring them, amounts to Rs, 


352 Seventific Intelligence, [No. 10, NEW SERIES. 


5,500, but they might be rendered waterproof and useful, if no re- 
gard is paid to uniformity of repairs, for a great deal less. 

8. There are a variety of other small buildings and curious 
pieces of sculpture (and what is remarkable, free from any thing 
obscene) interesting to the visitor but not requiring separate men- 
tion. The two tanks shown in the Plan are said to be of some 
fabulous depth. Foundations of houses are to be met with in dif- 
ferent directions, and there is abundant evidence of the search for 
hidden treasure within every building. ‘The village of Ginji, at 
present very small and about three-quarters of a mile from the 
Fort, was formerly an important village, situated close under the 
eastern wall without the Pondicherry gate. Ihave never been able 
to discover traces of a christian burial ground, though the French 
buried so many Europeans at Ginji, and I have only found one 
small Powder Magazine. Judging from the hollow sound at places, 
there must be a number of subterraneous passages and buildings. 
I have lately found what I consider must be the entrance to one of 
these passages leading apparently to the old village outside and 
commencing under a modern ruined building of two stories, conti- 
guous with the Pondicherry inner gate. This building was proba- 
bly the French Commandant’s quarters. 


9. At the foot of the hills, without the Fort, are numerous old 
Mandapams, square tanks and pillars, but the only work worthy of 
notice, and that is equal to any thing to be seen at Ginji, is a struc- 
ture comprising twelve lofty and elegant columns, each a single 
piece of granite. A drawing of these pillars was forwarded by me 
to the Collector nearly two years ago, when suggesting their trans- 
fer to Madras for the Neill Testimonial. 

10. The neighbourhood of Ginji until the last few years was 
considered deadly feverish, a shelter for thieves, and a den for wild 
_ beasts, but the commencement, five years ago, of a new road from 
Tindivanam to Trinamallie via Ginji passing through the Fort and 
the thickest part of the jungle, and now forming one of the main 
roads of the District has made such a wonderful opening and change 
in this part of the country, that the place is no longer feverish. 
Whilst more recently the admirable system of Police Tannahs and 
patrols, introduced by Mr. Taylor and actively carried out by. Mr. 
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Puckle, has, together with the opening of the road, in the first 
place, driven the robbers from their stronghold and virtually ex- 
tinguished highway and gang robberies in these Talugs ; and in the 
next place, it has mainly contributed to more and more land being 
continually taken up by the road side, a fact of itself the best evi- 
dence of the improvement effected. It was whilst Ginji remained 
an isolated spot dreaded by all, that the Fort and buildings became 
a prey to any who coveted the valuable store of finely worked orna- 
mental stones. 


11. Butthe removal of the stones and destruction of buildings 
has been puta stop to. Anorder by Mr. Hall, three years ago, pro- 
hibited the removal not only of ornamental, but even of the rough 
stones fit for building purposes lying about in abundance in the 
Fort ; except, as regards the latter, for the use of Public Works. 
The Fort has been included in the charge of the new road passing 
through, and a watcher appointed to look after it. 


12. I have now the honor to submit a proposition for converting 
the Ginji Fort into a Depot for the sale of Salt. The large granaries, 
the long ranges of buildings supposed to be the lines, and several 
more in the neighbourhood, would store a considerable quantity of 
Salt. Whilst other ranges of buildings might be cheaply construct- 
ed, with the ahundance of material on the spot, along the ramparts 
of the second Fort, within which on a reference to the Survey, it 
will be seen these buildings are situated. The ramparts of the 
outer Fort would be available also for the same purpose. ‘The in- 
terior area of the Fort is nearly one-third of a square mile and the 
whole could be easily guarded. The three gates might be blocked 
up, and the thing would be done. Ingress and egress should be 
permitted only by the road passing through the Fort, and gates 
might be placed at either end under the walls. The distance from 
the Markanam Pans is 37 miles, the back-water and the only two 
intermediate rivers are bridged and the principal roads branching 
from Ginji are one to the west by Chengumah to Krishnagherry 
and the Salem District, at present the route by which thousands of 
bullocks are employed conveying Salt; secondly, to the North by 
Chetpat to Arnee, and thirdly, by Tiagar Driig to Salem. The 
greatest quantity of Salt conveyed inland from the Markanam Pans 
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is by the main road through Ginji. Carts, which arrive from the 
North and South at Tindivanam would have only 17 miles to go 
to Ginji and be able to start again in various directions, instead of 
going 22 miles to Markanam which leads to no place. The Head 
Assistant Collector stationed at Tindivanam would be midway be- 
tween the Pans and the Depot, or again with the re-distribution of 
Taluqs, if Ginji was included in a Deputy Collector’s charge, as the 
Depot for the sale of Salt, it would claim precedence as his place 
of residence ; temporarily, at least, on account of the buildings, as 
there are others, besides those named capable of being converted 
into a Kachari or dwelling house. But the large granaries, if not 
required for Salt, might be converted to almost any use; the thick- 
ness of the walls would allow beams to be inserted for the purpose 
of dividing the building into stories. 

13. Ihave the honor to solicit the submission of the above pro- 
position for the consideration of Government. Persons totally un- 
acquainted with the country, will urge that Ginji is still feverish ; 
but Ican, from five years experience contradict such assertions. I 
have never caught fever at Ginji, though I have come there with 
fever from the dense jungle of the Trinamallie Taluq and thence 
proceeded to Cuddalore, the opprobrium thus falling on the fixed 
station. 
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PROCEEDINGS. 


PHOTOGRAPHIC Socikry. 


At a Meeting of the Puotocraruic Socrery, held at the School of 
Aris, on the 6th October, 1859. ; 


Dr. Hunter, in the Chair. 

It was resolved that in consequence of great complaints having 
been made of the heat during the last Annual Exhibition in May, 
which, from the imperfect ventilation and low situation of the 
School of Arts, the only building in Madras available for the pur- 
pose, was at times very oppressive and unbearable, the Exhibition 
of 1860 should be postponed until the month of December of that 
year. 

Some difficulty was felt in determining the best season for the 
Exhibition, as the cold weather being the best time for working, 
it was thought desirable photographers should have the full bene- 
fit of it for preparing their contributions. In fixing December 
1860 as the time for the next Annual Exhibition, this difficulty 
will be overcome, and at the same time visitors will not suffer the 
inconvenience hitherto complained of. 

In accordance with the above resolution, it was agreed that the. 
following Circular should be issued :— 

CIRCULAR. 

The Council of the Madras Photographic Society beg to an- 
nounce that the 4th Annual Exhibition will be opened in the Ma- 
dras School of Arts on the 1st Thursday in December 1860. 

Ist.—The Exhibition will be open to the productions of all Pho- 
tographers. 

2.—Photographs of all descriptions which show useful applica- 
tions of the Art, will be admitted for Exhibition as follows :— 

Positive prints from Wax Paper, Calotype and Collodion Nega- 
tives. Positive prints from negatives of engravings. Camera 
reproductions of the above, specimens of Micro-photography. Po- 
sitive Collodiotypes.. Plain or colored Daguerreotypes and plain. 
or colored Stereoscopic-photographs. 
wee. XX. 0. s. VoL. VIL N & 
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3.—Members are invited to exhibit any European or other Pho-- 


tographs they may possess, but in everycase the name of the Artist 
and the process should be given. 

4. Positive pictures from ‘“ touched” or painted negatives 
must be described accordingly. 

5.—All pictures should be mounted, and Exhibitors are request- 
ed to reduce as much as possible the size of the margins. The 
pictures must bear on the back the name and address of the Ex- 
hibitor, and must be accompanied by a signed list detailing the 
Articles sent, together with a statement of the process or variety 
of a process by which the pictures have been obtained. Exhibi- 
tors up country who may not have facilities for mounting their 
Photographs, are recommended to apply to the Council, who will 
make arrangements for mounting Photographs for the Exhibition 
as economically as possible, the expenses being debited to the Ex- 
hibitor. 

6.—With the view of carrying out one of the chief objects of the 
Society, viz., the encouragement and advancement of Photography, 
the Council have determined to award Medals to the most success- 
ful Contributors as follows— 

a—A Gold Medal for views and landscapes, open to all Amateur 
Members of the Society. } 

b—A Silver Medal for views and landscapes, open to all Mem- 
bers of the Society. 

c—A Silver Medal for views and landscapes, open to all Pho- 
tographers, whether Members or not. 

d——A Silver Medal for Portraits, open to all Photographers. 

The prize to be awarded to the best Contributions to the Exhi- 
bition of not less than six pictures, being the bona fide production 
of the Exhibitor. 

Special Medals will also be awarded for Novelties, should the 
Council think them worthy of the distinction. 

7.—The prizes will be awarded by a Committee consisting of a 
President and 4 Members, resident at Madras, who are not com- 
petitors for the Medals. | 

8.—Arrangements will be made for facilitating the Sale of Pho- 
tographs, and all Exhibitors desirous of selling their pictures are 
requested to send with each picture a statement of its price. 
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9.—Exhibitors are requested to send particular instructions re- 
garding the final disposal of their Photographs. 

10.—The Council will use every means in their power, for the 
safe keeping of the Contributions, but will not be responsible for 
loss or damage. 

11.—Contributions are solicited from the Photographic Societies 
of Calcutta and Bombay, and from the Societies of other localities 
in the East. 

12.—The Council earnestly solicit the co-operation of all Pho- 
tographers, whether in the Mofussil or at the Presidency; they 
feel assured that if all the Photographers scattered over the Presi- 
dency give their assistance to the coming Exhibition, it will do 
credit to Madras. 

Ail works intended for Exhibition must be forwarded to the ad- 
dress of the Honorary Secretary, on or before the 15th November 
1860. 

(Signed) A. J. Scorz, m. p., 
Honorary Secretary. 


At a Meeting of the Puotoeraruic Society, held at the School of 
Arts, on the 21st December 1859. 


The Hon’ble W. Elliot, in the Chair. 


PRESENT. 
Messrs. Cochrane, Messrs. Mitchell, 
» Cleghorn, and 

» Hunter, a eS cott: 


The Secretary laid before the Meeting the following Circular re- 
ceived from the Honorary Secretary of the Bengal Photographie 
Society. Members are invited to forward contributions to the Cal- 
cutta Exhibition : 

CIRCULAR. 

The next Exhibition of the Bengal Photographic Society, will 
be held at Calcutta, in the first week of February 1860. 

The Exhibition will be open for all good photographs, whether 
sent by members of the society or by others. 
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The following prizes will be awarded. 

1. For the best series of at least ten photographs, whether por- 
traits, or landscapes, a Gold Medal. This prize to be open only 
to Amateur Photographers, who are members of the Society. 

2. For the second best series of at least ten photographs, whe- 
ther portraits or landscapes, a Silver Medal. 

This prize to be open only to Members of the Society. 

3. For the best single photograph whether portrait or land- 
scape, a Silver Medal. 

This prize to be open to all Amateur Photographers, whether 
members of the Society or not. 

The prizes will be awarded on the recommendation of three mem- 
bers of the Committee, who will be appointed for the purpose. 

Their decision in all cases will be final. 

No contributor can receive more than one prize. 

No contributor can receive the Gold Medal twice, but a con- 
tributor who has obtained the gold medal in one year, may ob- 
tain the silver medal in another. The successful contributors will 
be expected to send a negative, in order that the Society may 
print the prize photographs for distribution amongst members. 


By order of the Committee, 


H. Scorr Smiru, 
Hony. Secy. Bengal Photographic Society. 


It was brought to the notice of the Meeting by Mr. Elliot that 
there are many native inscriptions in various parts of the Presiden- 
cy at Mysore, Ganjam and other parts of the Northern Circars, also 
the Fresco Painting at Seringapatam, which are exceedingly inter- 
esting in a historical and antiquarian point of view, and he suggested 
that it would be doing great service to science, -if Photographers 
throughout the country would bear this in mind, and take copies of 
any such inscriptions they might happen to come across in their ex- 
cursions, forwarding the same to the Society to be added to their 
collection of photographs, so that they might be preserved as a 
record. 

Mr. Elliot also remarked that there are several of the old portraits 
in the Banqueting Hall, which would be, well worthy of being pho- 
tographed, and that some of them would doubtless be highly prized 
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were copies of them printed for distribution to Members. Among 
the rest he instanced a portrait of the late Duke of Wellington as a 
young man, when he first came to this country before he attained 
his great celebrity, and a portrait of the Abbe De Bois. 

Mr. Mitchell mentioned that he had lately been engaged in pre- 
paring Albumenized paper for printing, and he wished to bring to 
notice certain difficulties he had met with. The chief thing to be 
avoided in preparing this paper is the formation of streaks, and it 
has been recommended by some, as the best means of preventing 
them, to exclude all currents of air in the room in which the papers 
are hung up to dry. Mr. Mitchell’s experience however showed 
him that more than this is required. He at first prepared his pa- 
pers by laying them gently and slowly on the surface of the Albu- 
men, in such a way, as to exclude air bubbles, allowing each to 
remain about half a minute, and then raising them slowly in the man- 
ner they are puton. Mr. Mitchell found that mainpulating in this 
way, even with the greatest care, most of his papers were still spoilt 
by streaks. It then occurred to him to try the effect of lifting off 
the papers from the Albumen as quickly as possible, and this prac- 
tice he found to answer the purpose perfectly, the papers being then 
smooth and free from streaks. 

Dr. Hunter exhibited to the Meeting a large and varied collec- 
tion of European Photographs, among which were some fine Land- 
scapes by Gustave Le Gray, R. Fenton, A. Laurenant, Lamb of 
Aberdeen and Morghan of Bristol, Views of many of the old Ca- 
thedrals, Abbeys, and antiquities of England and Scotland. Among 
these were York Minster, Ely Cathedral, Bolton Abbey, Lincoln 
Cathedral, Melrose and Roslyn, Kenilworth, and a few other fine 
ruins. Also a number of Landscape Views in Wales, Aberdeen, 
Dumbarton, Stirling and the Lothians. A fine series of Botanical 
Photographs, some of them of a very large size, by Ross and Thom- 
son, representing chiefly the wild plants and weedy banks of the 
neighbourhood of Edinburgh. Several pictorial bits of nature very 
artistically selected by Henry White of London. A few of the prize 
landscape Photographs by Lyndon Smith, remarkable for the deli- 
cacy of atmospheric effect ; also an instantaneous picture by Hen- 
derson, showing very delicate gradations of tint in the sky and fo- 
liage. It was certified that 1-20th of a second was the time of ex- 
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posure with dry collodion, but that 90 hours were required for the 
development. The collection also contained some fine studies of 
Trees, taken of a large size by the waxed paper process by B.’ B. 
Turner, and smaller ones from collodion negatives by Morghan of 
Bristol and Fenton, one of the best of these was a group of trees in 
Kensington Gardens. There were also a few copies of paintings, 
drawings and engravings by ancient and modern Artists, statues 
from the antique, and a few landscapes and views of celebrated 
buildings in France and Italy. 


Mr. Cochrane exhibited some very fine architectural Photographs 
from Paris and Rome. Copies of some frescoes and paintings by 
Raphael and other Artists, and a few good Photographs of statues ; 
among the latter were a group of the Laocoon from the Vatican, 
and a statue of Eve with the apple. 


As the President of the Society is now about to leave the country 
on his retirement from the Service, it was resolved that a General 
Meeting should be held on Thursday the 5th of January, for the 
purpose of electing a new President—when all Members are invit- 
ed to attend for this purpose. It was also proposed by Dr. Cleg- 
horn, seconded by Dr. Hunter and carried unanimously, that a 
special vote of thanks be given to the Hon. Walter Elliot for his 
valuable aid as President of the Society from its first commence- 
ment, and that the Society request the favor of his sitting for a 
negative portrait to be printed for distribution to all Members. 

Mr. Elliot shortly acknowledged the compliment paid him by the 
Society, and kindly acceded to their wishes in regard to sitting for 
his portrait, which it was arranged he should do at one of the first 
Photographic establishments on his arrival in London. 


At a Meeting of the Puorocraruic Socrery, held tn the School of 
Aris, on Thursday the 5th of January 1860. 


W. E. Underwood, Esq. was unanimously elected Chairman of 
the Society, in the room of the Hon’ble Walter Elliot, who has 
left the Presidency on his retirement from the Service. 
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Proceedings of a Meeting of the Puotocrarutic Society, held in 
the School of Arts, on the 1st of March 1860. 


PRESENT. 
W. E. Underwood, Esq. in the Chair. 
Col. McCally, Lieut. Mitchell, 
Dr. Hunter, Col. Hamilton, and 
Mr. Crake, Dr. Scott. 


Some discussion took place relative to the prints proposed to be 
‘distributed to members for the 4th year, when it was resolved not 
to make any selection of negatives for the purpose, until after the 
next Exhibition, which is fixed to take place in December. 

The Secretary having intimated that there were still about 40 
sets of the prints for distribution for the 2nd year’s subscribers in 
his possession, it was resolved, that all prints remaining unclaimed 
for twelve months after their receipt, should be disposed of for the 
benefit of the Society. 

Members entitled to these prints are therefore again solicited to 
intimate to the Secretary the names of parties in Madras, to whom 
they would wish them to be delivered with the view of their being 
forwarded to them. N.B.—It may be right to explain that it is 
impossible for the Society to take the responsibility, and be at the 
expense of forwarding such prints to up-country subscribers direct. 

The following is a list of the prints above referred to. 

Ist. Portrait of Lord Harris. 2nd. Portrait of the late General 
Neill. 3rd. Mussulman Tomb, by Capt. A. N. Scott. 4th. Stone 
Car and Temple, by Dr. Neill, and 5th. Monkey god, by Dr. Neill. 

The Secretary also announced having received information re- 
lative to the shipment of the prints for the 8rd year, which may 
therefore be expected to reach Madras in the course of a couple of 
months or so. This set comprises :' 1st. A Portrait of Sir C. Raw- 
linson, by Maclean. 2nd. Photograph of Arey Scheffer’s famous 
picture of Faust and Margueritte. 3rd. An old ruined Pagoda 
and Tree, by Capt. Tripe. 4th. A figure of Ganesha, by Capt. 
Tripe, and, 5th. St. Mary’s Church in the Fort, by Lieut. Mitchell. 

Mr. Crake exhibited to the Meeting a very portable and com- 
plete apparatus for taking Stereoscopic views. 

The Camera was fitted with two lenses, thus admitting of both 
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pictures being impressed at the same instant of time, but when 
the object to be copied is remote, it becomes desirable to take the 
pictures at a wider angle, than that of the three or four inches be- 
tween the lenses; the Camera then admits of the application of Mr. 
Latimer Clarke’s ingenious arrangement for taking Stereograms 
with a single lens, by this contrivance, after exposing this first side 
of the plate, the Camera is removed in a lateral direction, without 
disturbing the position of the image on the ground glass, or on the 
sensitive surface, by this appliance the utmost Stereoscopic effect 
is secured at whatever distance the object is situated from 
the Camera. 

The Negatives shown by Mr. Crake, were done on dry plates 
prepared by Dr. Hill Norris, and although four or five months 
have elapsed since the preparation of the plates, they still continue 
to yield satisfactory pictures, clean in their lights, and showing 
no indication of deterioration by keeping. Prepared Plates that 
have been subjected to the influence of sea air, contract a liabili- 
ty to spot and are much spoiled by it. 

Mr. Crake kindly placed at the disposal of the Council a selec- 
tion from his negatives to be made available for the next distribu- 
tion of prints. 


Manpras LITERARY SOCIETY. 

Ata Meeting of the Managing Commitiee of the Mapras Litr- 
RARY Society, and Auxiliary of the Royal Asiatic Society, held 
at the Club House, on Thursday, the 13th October, 1859, at half- 
past 6 o'clock, P.M. 


PRESENT. 
K. Maltby, Esq. J. D. Mayne, Esq. 
Major W. J. Wilson. W. Hudleston, Esq., Secy. 


G. F. Fullerton, Esq. 
The Secretary laid before the Meeting the usual Monthly State- 
ment of the Society’s Funds prepared up to the 12th Oct. 1859. 
Resolved, that the above Statement is satisfactory and be passed. 
Read letter from J. G. T hompson, Esq., forwarding two copies 
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of a paper named “ Pointed and unpointed Romanic Alphabets 
compared.” 

Ordered to be recorded. 

Read letter from Rev. T. Foulkes, forwarding a paper* on the 
power of the Tamil Consonant m. 

Ordered to be referred to the Sub-Committee of Papers. 

Read letter from G. L. Forbes, Esq., Deputy Secretary to Go- 


vernment, forwarding copy of the Lecture on the *Geology of the 
Province of Auckland, New Zealand. 


Ordered to be referred to the Sub-Committee of Papers. 


“Read Extract from Proceedings of the Madras Government, 
dated 27th September, 1859, No. 1492, containing an order rela- 
tive to Mr. Acworth’s letter regarding a piece of Rock Salt found 
near Kircumbady. 

Ordered to be referred to the Sub-Committee of Papers. 


Read letter from Captain Puckle, District Executive Engineer, 
Bangalore, forwarding Meteorological Observations and a table of 
Experiments on the strength of Timber. 

Ordered to be referred to the Sub-Committee of Papers. 


Read letter from Dr. Rost, Professor of Sanskrit, at St. Augus- 
tine’s College, Canterbury, returning thanks for having been ap- 
pointed an Honorary Member of the Society. 

Ordered to be recorded. 

Read Circular proposing a continuance of the publication of 
““ Schoolcraft’s History of the Condition and Prospects of the In- 
dian Tribes of the United States.” 


Ordered that the copy in the Society’s Library be completed. 


* Published in our last No.—Ep, M. L. J. 
VoL. xx. 0. s&s. VoL. VII. N: 2. 
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At a Meeting of the Managing Committee of the Mapras LitERARY _ 
Socizty, and Auaxhary of the Royal Asiatic Society, held at the 
Club House, on Thursday, the 10th November 1859, at half past 
6 o'clock, P. M. 


PRESENT. 
The Hon. W. Elliot, Esq.— Chairman. 
G. F. Fullerton, Esq. K. Maltby, Esq. 
Major W. J. Wilson, W. Hudleston, Esq., a 
J. T. Wheeler, Esq. 

The Secretary laid before the Meeting the usual Monthly State- — 
ment of the Society’s Funds, prepared up to 10th November 1859. — 

Resolved, that the above Statement is satisfactory and be passed. t 

Read Letter from General Cullen forwarding Correspondence of : 
the late Mr. Adolphe Schlagintweit. 

Resolved, that the papers in question be published in the Prod 
ceedings, but the Committee doubt whether they will aid the en- : 
quirles now proceeding in Calcutta. 

Read Proceedings of the Madras Government containing letterl | 
from Mr. Oldham on a piece of Rock Salt found at nae 
with reference to the Secretary’s letter of the 17th September last, 
to the address of the Chief Secretary. Ne 

Ordered to be recorded. 

The Secretary pointed out to the Meeting the necessity of pro- 
curing a new Press for the Book Binding Department, at a cost of 


about 11 or 12 Rupees. 
Resolved, that the Secretary be authorised to procure the neces- 


sary Press. 

Read letter from Sir C. Trevelyan to the Secretary, proposing to 
continue the examination of the Budhist remains at Amardavyati, 
and requesting the co-operation of the Society. 

Mr. Elliot brings to notice that a curious Paper on the subject of 
Amaravati was published about 1818 or 1819 in the Asiatic Annual 
Register by Colonel Mackenzie who first brought these interesting — 
remains to notice. By an Extract from his Journal published in — 
the Asiatic Researches, Vol IX, Page 273, it appears that he visited 
the place in 1797, and found the whole a mass of ruins. There is 
good reason to believe that the structure had existed in tolerable 
preservation to a period shortly antecedent to the Colonel’s arrival. 
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It appears that Venkatadri Vasareddi Nayadu, the recently created 
Zemindar of Chintapulli under the permanent settlement, who fixed 
his place of residence at Amaravati, shortly after obtaining pos- 
session of his Estate, commenced extensive excavations into the 
mound called Dipaldinné in close proximity to the Town, with 
the expectation of finding treasure. ‘The only object of interest 
he obtained was a Stone Casket or case, containing Budd’hist relics, 
which with other property of the Vasareddi family, is under se- 
questration in the Guntoor Zillah Court. Mr. Rohde, when Judge, 
at Mr. Elliot’s suggestion, sent this Vase to the Central Museum, 
where it now remains in trust. 

Failing in his quest for treasure, the Zemindar made use of the 
materials of the tope for the construction of his new capital, in 
which condition, and while the work of spoliation was still in pro- 
gress, it was found by Colonel Mackenzie. 

Colonel Mackenzie’s account in the Asiatic Register, though 
drawn up from personal inspection, gives a mistaken view of the 
form and object of the structure, to which Mr. Fergusson has as- 
signed the true character. 

Mr. Elliot’s excavations which only extended along one side 
were conducted by Rama Prasad, then a Jemadar on his Establish- 
ment, and now Head of Police in Masulipatam. 

Mr. Elliot states him to be a person of great intelligence and 
every way trustworthy, and considers that he may be employed 
with advantage to superintend any further excavations that may be 
undertaken. 

The Committee think it very desirable that the Examination of 
the whole should be completed, and will with pleasure co-operate 
in any measures the Government may adopt. 

Extract from the Proceedings will be forwarded to Sir C. E. 
Trevelyan, in reply to his note. 

Read letter from the Rev. Mr. Kearns communicating a Paper 
on the examination of certain Cairns in Tinnevelly . 

Ordered to be acknowledged with thanks, and transferred to 
the Sub-Committee on Papers for publication in the Journal. 
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Ata Meeting of the Managing Committee of the Mapras LitE- 
RARY Society, and Auxiliary of the Royal Asiatic Society, held 
at the Club House on Thursday, the 10th December, 1859, at half 
past 6 o'clock, P. M. 


PRESENT. 
The Honorable Walter Elliot, Chairman. 


G. F. Fullerton, Esq. Major W. J. Wilson. 
W. C. Maclean, Esq., m. D. W. Hudleston, Esq., Secy. 
H. B. Montgomery, Esq., M. D. 


The Secretary laid before the Meeting the usual Monthly State- 
ment of the Society’s Funds prepared up to the 10th instant. 

Resolved, that the above Statement is satisfactory and be passed. 

Read letter from the Secretary to the Library and Philosophical 
Society of Manchester proposing an exchange of publications. 

Resolved, that the proposal be accepted and acknowledged ac- f 
cordingly. 

Read letter from Messrs. Hermann and Robert Schlagintweit, 
returning thanks for having been elected Honorary Members of 
the Society. 

Ordered to be recorded. 

Read communication from the Honorable Mr. Elliot relative to 
letters received by him from M. Hermann von Schlagintweit and 
Captain Lumsden of the Artillery at Hyderabad. 

Resolved, that the extract from *Captain Lumsden’s letter be 
transferred, with the Honorable Mr. Elliot’s remarks, to the Sub- 
Committee on Papers. 

Also that extract from M. von Schlagintweit’s letter be laid be- 
fore Government with a recommendation that Government sub- 
scribe for a set of the Crania as a fitting and important accompa- 
niment to the Masks already secured. 

Read letter from Capt. Moloney forwarding Copy of a Pam- 
phlet descriptive of the experiments on Strychnine and Nicotine 
made by Mr. Haughton. : 

Ordered to be recorded with thanks, the Pamphlet will be trans- 
ferred to the Sub-Committee on Papers for publication. 


ne 


* Will appear in our next.—Ep. M. L. J. 
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Read Extract from the New Zealand Government Gazette con- 
taining a Lecture on the Geology of the Province of New Auck- 
land, by Dr. F. Hochstetter of the Austrian Frigate ‘“‘ Novara,” 
communicated by the Madras Government. 

Ordered to be recorded. 

Read letter on the *Photographic delineation of Microscopic ob- 
jects by Lieut. Mitchell, Officer in charge of the Government Cen- 
tral Museum. 

Ordered to be communicated to the Sub-Committee on Papers. 

Read letter from the Rev. Mr. Foulkes on the power of the 
Tamil Consonant m. 


Ordered to be communicated to the Sub-Committes on Papers. 

Read letter from Mr. George Bidie proffering his services to su- 
perintend the proposed operations at Amaravuttt. 

Ordered to be recorded. Mr. Elliot will reply to it. 

Read letter from Mr. Lewis H. Morgan of New York to the 
Honorable Mr. Elliot enclosing a printed Schedule and letter in 
explanation of an ethnological work on which Mr. M. is engaged. 

Mr. Morgan who is engaged in certain ethnological enquiries 
regarding the American Indian Races is anxious to ascertain 
whether, through their peculiar system of consanguinity and des- 
cent, any connection can be traced with Asiatic Races, and evi- 
dence thus obtained of a common origin. 

The great distinguishing features of this system, which, with 
minor modifications appears to be universal on the American Con- 
tinent, among the Indian tribes, are that descent follows the female 
line, or passes through the mother, and that the collateral lines 
are gradually re-absorbed in the lineal; while in the Civil and 
Canon law exactly the reverse is the case, descent being through 
the father, and collateral lines by each remove from the common 
ancestor becoming more distant from the lineal. 

The Schedule of questions which should have accompanied Mr. 
Morgan’s letter was unfortunately not received, but the Pamphlet 
will be transferred to the Sub-Committee on Papers, that copious 
Extracts may be published in the Journal, which may it is hoped 
draw attention to the subject. 


* Published in our last No.—Ep. M. L. Pi 
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Ata Meeting of the Managing Commuttee of the Mapras Lite- 4 
RARY Society, and Auxiliary of the Royal Asiatic Society, held. — 
at the Club House on Thursday, the 12th January, 1860, at half 
past 6 o'clock P. M. 

PRESENT. 
G. F. Fullerton, Esq. W. Hudleston, Esq., Secretary. 
J. T. Wheeler, Esq. | 

The Secretary laid before the Meeting the usual Monthly State- 
ment of the Society’s Funds prepared up to the 11th Instant. | 

. Resolved, that the above Statement is satis:actory and be passed. 
Read letter from J. G. Thomson, Esq., to the Chief Secretary, 

forwarding a Copy of acomplete Phonetic Alphabet, and Orders of 

Government thereon. ; 
Ordered to be recorded—several Copies of the Pamphlet having 

been already received direct from Mr. Thompson. 

Read letter from the Rev. James Kearns, forwarding a Packet 
of Papers containing Inscriptions in ancient Tamil, for presentation 
to the Society. 

Ordered to be acknowledged with thanks, and transferred to the 
Sub-Committee on Papers. 

Read three letters from General Cullen relative to Inscriptions 
and Specimens of Gold Sand forwarded, and one letter with Me- 
moranda regarding Hail Storms on the Malabar Coast 

Ordered to be acknowledged with thanks. The Inscriptions to 
be transferred to the Sub-Committee, and the Mineral Specimens, 
with Copy of the Letter relating to them, to be forwarded to the 
Officer in charge of the Museum. 

Read letter from T. Oldham, Esq., Superintendent of the Geo- 
logical Survey, acknowledging the receipt of No. 8, New Series of 
the Society’s Journal. 

Ordered to be recorded. 

Read letter from Walter Elliot, Esq., presenting to the Society 
twelve Numbers of the Journal of the Royal Society and two Copies 
of a Paleographic Alphabet. 

The Secretary intimates to the Meeting that the Hon. Sir C. Tre- 
velyan has presented to the Society the following Works. 

Memoires de la Societe Royale des Antiquaires du Nord, 2 vols. 
from 1840 to 1849, 
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Runeindskrift i Pirceus. Inscription Runique du Piree, 
Guide to Northern Archeology, edited by the Earl of Ellesmere, 
Annaler for Nordisk Oldkyndighed og Historie, 
Det Hongelige Nordiske Oldskrift—Selskab, 
Saga Jatvardar Konings hins Helga, 
Manual of Ethnological Enquiry, 
Notes on the Chinese Army, 
and that J. D. Sim, Esq., has presented seven Volumes of “ Nature 
Displayed” translated from the French “ Spectacle de la Nature.” 
Ordered to be acknowledged with the thanks of the Committee 


to the respective donors. 


At a Meeting of the Managing Committee of the MapRAs LITERARY 
Socrery and Auxiliary of the Royal Asiatic Society, held at the 
Club House, on Thursday, the 9th February 1860, at half past 
6 o'clock, P. M. 

“PRESENT. 
J. D. Mayne, Esq. W. Hudleston, Esq., Secretary. 
G. F. Fullerton, Esq. 


The Secretary laid before the Meeting the usual Monthly State- 
ment of the Society’s Funds prepared up to 9th February 1860. 
Resolved, that the above Statement is satisfactory and be passed. 
Read letter from Capt. J. McKennie, Deputy Master Attendant, 
forwarding some observations on the effects of the Groynes on the 
Beach during erection and subsequently. 
Ordered to be transferred to the Sub-Committee on Papers. 
Read Extract from Proceedings of the Madras Government (Re- 
venue Department, 22nd October 1859, No. 428) with a Report 
from the Collector of Malabar on the management of the five Lac- 
cadive Islands, sequestered for arrears of pishcush due by the Bebee 
of Cannanore, also a separate Report of the Island of Menakoy. 
Ordered to be transferred to the Sub-Committee on Papers. 
Read letter from Lieut. Mitchell, in charge of the Government 
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Museum, reporting the result of a Microscopical examination of the 
Gold Sand forwarded by General Cullen. 

Ordered that a Copy of the letter be communicated to General 
Cullen, and that the Paper be transferred to the Sub-Committee on 
Papers. 

Resolved, that Thursday the 23rd Instant, be appointed for the 
Annual General Meeting, to be held in the Strangers’ Room at the 
Club, at half past 6 o’clock p. m., and that a Notice to that effect 
be published in the Fort St. George Gazette. 


AGRICULTURAL AND HortTicuLTURAL SOCIETY. 


Proceedings of the Meeting of the Committee, held at the Gardens, on 
Wednesday, 5th October, at 6 P. M. 


PRESENT. 
Colonel Reid, c. B., C. Dale, Esq. 
R. Hunter, Esq. Colonel Colbeck, 
Rev. J. R. Macfarlane, H. B. Montgomery, Esq. M. D.,. 
A. M. Ritchie, Esq. Secretary. 
A. J. Scott, Esq., M, v. 
MEMBERS. 
G. J. Shaw, Esq., M. D. | Amir Ud Dowlah, Bahadoor. 


In the absence of the Hon. W. Elliot, Colonel Reid, c. ., is una- 
nimously elected Chairman of the day. 

The Proceedings of last Meeting are read and approved. 

The Monthly Accounts are examined and found correct. 

Read the following Proceedings of the Board of Revenue, dated 
27th September 1859. 

Read the following letter from P. Grant, Esq., Collector of Ma- 
labar, to W. Hudleston, Esq., Acting Secretary to the Board of 
Revenue, Fort Saint George, dated Calicut, 15th September 1859, 
No. 223. 

Application has been made to me by Mr. Brown of Anjeracandy, 
well known by his many successful endeavours to introduce useful 
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products into Malabar, to procure a small supply of the Jamaica 
Ginger which appears to have been successfully grown in the Hor- 
ticultural Gardens at Madras. . 

Ist. I need hardly remark that the Jamaica Ginger is likely 
to grow well and prove a valuable addition to our products in Ma- 
labar, where hundreds of tons of Ginger are annually grown. 

Copy of this letter will be communicated to the Committee of 
the Horticultural Society with a request that they will enable the 
Board to comply with Mr. Brown’s request. 


2nd. The Board understand that the Director of the Govern- 
ment Garden at Peridinnia near Kandy in Ceylon, will be prepared 
to furnish a supply of this article should a further quantity be re- 
quired for distribution. 3 


(Signed) J. Hupxizston, 
Acting Secretary. 


Resolved, that the foregoing be complied with and some roots 
be despatched to the Collector of Malabar for transmission to Mr. 
Brown. 


Read the following Extract (para 6) of the Proceedings of Go- 
vernment, dated 14th September 1859, relative to the People’s 
Park. 


6. Mr. Brown, the Superintendent of the Horticultural Gardens, 
will undertake the immediate charge of these works under the di- 
rections of the Committee, drawing for this duty an additional al- 
lowance of fifty (50) Kupees a month, and every bill connected 
with the expenses which may be incurred on account of the Park 
must, prior to its submission to Government, be certified by Mr. 
Brown and countersigned by the Secretary to the Committe. It 
will then be passed for payment from the fund, in the hands of the 
Municipal Commissioners arising from the sale of the adjoining 
allotments on the esplanade of Black Town, which already amounts 
to upwards of 20,000 Rs. Mr. Brown’s additional stipend will 
be paid from the same source. 


With reference to the foregoing arrangement, then anticipated, 
the orders of the Committee have been already passed (vide An- 
nual Report.) 

Vou. XX. 0,8, VoL, VII. N. S: 
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Read the following Memorandum by Mr. A. T. Jaffrey, on the 
Nutmeg disease, &c. 


MEMORANDUM. 
On the Nutmeg Disease in the Straits Islands. 


At Page 1314 of “ Balfour’s Encyclopedia,” the following re- 
marks occur anent the culture of these spice-trees. ‘‘ But it is 
some consolation for the Proprietor to know that stupidity will not 
ruin him and even at the distance of thousands of miles, he can 
give such directions as if attended to will keep his estate in a fruit- 
ful and flourishing state.’—Simmonds. This quotation would 
tend to a belief that it was one of the simplest things in the world 
to cultivate a Nutmeg Plantation. However the most convincing 
proof, viz. ocular demonstration, leaves no doubt but that there is 
a real possibility of ruin staring the Proprietors of the Plantations 
in Penang and Singapore, in the face; and the chances are 
that, unless remedial measures are adopted to arrest the present 
deterioration of the trees which is almost universal there is a pro- 
bability that not only ruin is in view, but there is the extinction of 
a valuable article of commerce to be feared. 


It was perfectly evident when visiting the Islands a few months 
ago, that some fatal malady had seized upon the trees. What 
cause this effect had arisen from may be difficult to unpractised 
eyes to discover; but judging from appearances only, not having 
sufficient opportunity fairly to investigate the matter, still from 
what was seen, the conclusion come to was, that the disease was 
local and not constitutional ; therefore there was a hope that it could 
be overcome. 


The first supposition was that the disease was canker and there- 
fore constitutional, but none of the indications, of such a disease 
being present, could be discovered; the symptoms of this are the 
appearance of small blisters on the epidermis of the young shoots, 
and sometimes, if not always, at the base of the branches. There 
was no cracked or suberous appearance on any of the trees exa- 
mined. It was therefore requisite to draw together from former 
ascertained facts what the symptoms indicated. These were the 
yellow sickly appearance of the foliage, the decay of the branches 
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here and there, and the fruit dropping off before ripe. The next 
investigation made was what sort of treatment had produced such 
results: it was perfectly evident that manuring with green manure 
had been carried on, the plan appeared to be to cut the grass on 
the Estate and the trees with it, throwing some earth over it after 
it had been laid on of acertain thickness. If this is correct, a 
more injudicious act could not be thought of. 


There may be a valuable fertilizing principle, in green manure, 
suitable to hard wooded trees, though there is no harm in its being 
doubted, and no great stretch of argument would be required to 
prove its destructive properties, and happy is the planter who never 
attempted to prove it upon his trees. If a chemical Philosopher 
was called into question, he would not go upon the vague suppo- 
sition, “‘ that no amount of stupidity would ruin him.” His action 
would be, by the most careful analysis, to try and obtain a know- 
ledge of the qualities of the components, then a fair judgment 
could be formed. Matter of similar qualities should undoubtedly 
be the food of the plant analyzed. ‘There may be error in this, 
plausible though it be; still the more the nature of the plant is 
considered, the more favourable the results, as regards the selec- 
tion of manure. 


These remarks are requisite to enable us to discover what the 
disease in question is. From the symptoms, it is evidently a 
Fungus, which has attacked the roots, and has been created by the 
decomposition of green vegetable matter. Though the roots were 
not examined, the results are such as to leave little doubt upon the 
subject. As a proof of the position taken up, there is in Penang 
a plantation, called Government Plantation which I believe has re- 
ceived no attention, good, bad, or indifferent for a long time back, 
and the trees look healthy, nothing could be plainer than that care- 
lessness, in not having an acquaintance with the Physiology of 
the plant cultivated, has brought about the results now to be de- 
plored. The disease being unseen is all the more dangerous. From 
the rapidity with which Fungi ramify, when once established in 
any soil in the Tropics, there is every reason to conclude that the 
soil in these plantations is thoroughly impregnated with this dead- 
ly scourge, which may be so minute upon the rootlets, as to require 


374 Proceedings. [No. 10, NEW SERIES. 


in some cases a microscope to discover it. It is plain without en- 
tering into chemical details, that a large quantity of green vegeta- 
tion, collected round the stem of a tree and covered with soil, isa 
sufficient cause to originate vinous fermentation which is distine- 
tive from the elements it produces. One of the worst of these will 
be vinegar, will in all likelihood arise from the Alcohol produced ; 
another error may arise, from collecting matter too deep around 
the stem of the tree, viz. the exclusion of atmospheric air from the 
roots and collet, or as Trevirainus calls it ‘ centrum vegitationis,”’ 
or “ life knot.” 


If these remarks lead to an investigation of this important sub- 
ject, they will have attained their end. It would be presumption 
to propose remedial measures with the present amount of informa- 
tion, but were the subject fairly and thoroughly investigated, there 
is every reason to think the disease might be arrested, though it 
is one about which very little has been hitherto known. 


(Signed) AnpDreEew T. JAFFREY. 


In publishing the foregoing Memorandum, the Committee de- 
sire to direct attention to what may be one of the causes of disease 
in the Nutmeg Tree. 


The too free use of green manure is a very possible source of 
disease, and is so evitable that the further use of it might be sus- 
pended. Careful investigation will, no doubt, disclose more fully 
at once the cause and mode of cure of this disease. 


The Committee will receive with pleasure and give publicity to 
any further remarks on this disease, by persons having practical 
experience in the treatment of it. 


The following Gentlemen were unanimously elected Members 
of the Society. 


Lieut.-Col. Adye, R. A., Major Worster, M. A., Captain R. F. 
Oaks. 


The next Meeting is appointed to be held on Wednesday, No- 
vember 2nd, when the Committee will be happy to see any Mem- 
bers who desire to attend. Until further orders the Committee 
will meet at half past six a. m. at the Gardens. 


ocT.—MAR. 1859-60. | Proceedings. 875 


Proceedings of a Meeting of the Committee held at the Gardens, on 
Wednesday, December 7th, 1859. 


PRESENT. 
Honorable Walter Elliot, Esq.— Presedent. 
J. D. Sim, Esq. H. B. Montgomery, Esq., m. p. 
H. F. C. Cleghorn, Esq., M. p. Secretary. 


Colonel Colbeck, 

The Proceedings of the last Meeting are read and approved. 

The Committee determine that the day for the next Annual Com- 
petitive Exhibition of Fruits, Flowers and Vegetables shall be 
Tuesday, February 21st, 1860.* 

The prizes already offered and notified in their Proceedings under 
date April 6th, 1859, will be then offered for public competition. 
The following is also added to the list :— 

214.—For the best twelve Dahlias of varieties. 

Further particulars will be published in the next Proceedings. 

A specimen of a new and undescribed species of Isonandra, dis- 
covered by Captain Beddome, is exhibited by Dr. Cleghorn. 

Read the following Report upon the systematic cultivation of 
the Asclepias Gigantea, otherwise known as Calotropis Gigantea. 

This Report was forwarded to the Revenue Board and by them to 
the General Committee of the Madras Exhibition of 1859, from 
whom it was received by this Society. 

| REPORT. 
On the cultivation of Yeroocum Cotton in Chingleput. 

Referring to the Board’s Proceedings, No. 455, of the 8th Fe- 
bruary last, I have the honor to report, that | immediately issued 
anotice in the District Gazette, calling upon the Tahsildars to fur- 
nish me with supplies of Yeroocum cotton seed, and acquaint me 
whether they were willing to look after its cultivation. I believe only 
one Tahsildar replied, that he would attend to one cawney, if in- 
structed in the way he was to cultivate the plant, while another re- 
ported, that, do all he could, he could not induce any ryots to un- 
dertake the business. I merely mention this to show the little interest 
shown in the cultivation of the plant by the people of the country. 

As regards seeds, there was none to be had when the Board 
wrote their Proceedings adverted to, and it was not till about July, 


* This has been since altered to Thursday 23rd. 
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that I was able to procure any. At that time, and up to nearly the 
present moment, the plant which is a common weed came into blos- 
som, and as much seed could be had as was wanted. I have availed 
myself of some spare ground in the Roshun Baugh, to plant about 
64 cawnies, but the plants do not appear to me to thrive. There 
are about 5,000 plants, of which 200 are one foot high, 3,000 four 
inches, and 1,800 two inches high. The plantis a weed and seems 
to grow best in the neighbourhood of old brick kilns or in unculti- 
vated ground. The little assistance offered by the Tahsildars, the 
unpromising look of the young plants, and the immense quantity 
that is to be found growing wild in all directions, have led me to 
stop, any further extension of cultivation as a useless, and under the 
circumstances extravagant expense. The present plants, that have 
been sown, will not, I think, bear fruit before the middle of next 
year; but the wild plants growing in my neighbourhood, will give 
as much produce as would probably have been realized from 50 
cawnies, if the Board wish for any further quantity of cotton as a 
specimen than that sent to them with my memorandum, on the 14th 
Instant. 

2. Had Dr. Shortt, the Zillah Surgeon remained at Chingleput, 
he could have undertaken the cultivation in that neighbourhood, 
but his ill health having rendered it necessary for him to go away, 
there was no one there to look after it, and the plantation at the 
Roshun Baugh is, therefore, the only one under superintendence 

The departure of Dr. Shortt is a great loss for the Scientific cul- 
tivation of the plants, if it was expected to improve under cultiva- 
tion, as he took an interest in the objects of the Board. Without 
personal interest in the matter, I do not think much more, if so 
much, can be expected from the plant than in its wild state. 


3. As regards the Cotton, it is a most difficult matter to collect 
and keep it, it is so very light, that the least breath of air, drives it 
about and it can only be picked from the pod cleaned, and packed 
in a room shut off from the wind. I do not think, therefore, it can 
ever be cultivated for the market, even if a remunerative price could 
be got for it by the ordinary ryots, as they have no places where 
they could dry and pick the pods, and it would require an immense 
extent of cultivation to produce sufficient produce to pay for the 
erection of suitable places of refuge from the wind. 
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The wind and the lightness of the Cotton must always be the 
two most difficult drawbacks, the Cotton will have to overcome. 
If I had not a spare’ room in my house, I think, I should have 
found it very difficult to clean and send any specimen to the Board. 
I employed two men on the work for many days, and with all the 
conveniences and safeguards, I was able to afford the flight of the 
small follicles of cotton about my house, was very disagreeable. 

4, Lenclose a bill for ploughing and sowing the land in the 
Roshun Baugh, and another for the expenses attendant on the spe- 
cimen, sent to the Board, amounting to Rs. 30-10-6 and Rs. 40-7-6 
respectively. The former calls for no observation. , 


In regard to the latter, the boxes with tin covers were procured 
for the purpose of securing and drying the Cotton, and are avail- 
able for further service. They were however insufficient in 
size, and on trial I don’t think well adapted : low baskets with thin 
muslin spread over the top, being better adapted to let the rays of 
the sun penetrate and dry the Cotton. Throwing out these items, 
and confining the cost of the Cotton to the sum paid for the pods, 
Rs. 10-6-0, and the sum paid for picking and cleaning them Rs. 
23-5-0, it will be found that Rs. 33-11-0, were paid for 8,310 pods, 
or say with those gathered in my own compound 8,400 pods; and 
that these pods yielded by my memorandum of the 14th Instant, a 
fraction short of lb. 303, being at the rate of about Rs. 1-2-0 per lb. 
or more than five times the price of the ordinary Indian Cotton in 
the London market, where it sells at between five pence and six 
pence per lb. 

5. At the rate of 2 annas per 100 pods, I found the yield abun. 
dant. More was broughtin by the poor people, who went about ga- 
thering, than I could pick andworkoff, butat lanna,to whichI reduc- 
ed the rate, the yield almost stopped; two annas may therefore be 
set to be the market price, at which the Board may procure, al- 
most, if not quite as much as they could possibly wish, without the 
incidental expenses or trouble of cultivation; the subsequent ex- 
penses would be common to either mode of procuring the raw ar- 
ticle, the only difficulties are the cleaning and packing, and these 
can only be overcome by personal care and suitable accommodation. 

6. With this information before them, the Board can judge, 
whether they would like any new plantations to be formed. If such 
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is their intention, they must necessarily be very expensive, as all 
labour will have to be paid for. 


In the Roshun Baugh the two gardeners kept up by Government, 
will be sufficient to look after the plants, and with Coolies to col- 
lect the pods when they ripen will be all that are required for the 
future, now that the first expenses of breaking up the land have 
been paid for, but ina plantation in any other place, the charge 
for Superintendence will become a distinct item and added to the 
cost of the raw article. 


7. IfI may venture to give an opinion, I should say enough 
has been done, by way of experiment in planting 64 cawnies, and 
that the value of the wild Cotton had best be ascertained before a 
further venture is made in ploughing and sowing any more fresh 
land. 


If freight, brokerage, insurance and other charges are added to 
the present ascertained cost of the wild article, it appears to me, 
that it would become very expensive, or perhaps nearly half the 
price of silk which is Rs. 5 per lb, and at this price I do not think, 
it would be worth any manufacturers while to purchase it. The 
Board however, will be able to judge of this through the Chamber 
of Commerce. 


(Signed) C. J. SuHusrick, 
Collector of Chingleput. 


Resolved, that the above be brought to notice with a view to the 
cultivation of the plant being encouraged by Local Committees and 
the Officers of the Revenue Department throughout this Pre- 
sidency. 

The Yercoom Fibres, both the pappus and the fibre of the stem 
are valuable articles likely to become eventually of considerable 
commercial importance. | 


The following gentlemen are unanimously elected Members of 
the Society, with effect from 1st January 1860. 
J. Kerakoose, Esq. 
W. H. Woodhouse, Esq., Ceylon. 
T. A. Phillips, Esq. C. S. 
The Meeting then adjourned. 
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Proceedings of « Meeting of the Committee held at the Gardens on 
Friday, January 20th, 1860, at half-past 6 a. m. 


PRESENT, 


C. Dale, Esq. 

Colonel Simpson. 

Rey. J. R. Macfarlane, and 
Howard B. Montgomery, Ksq., 


Colonel Reid, c. B. 
Colonel McCally. 
J. D. Sim, Esq. 
Colonel Colbeck, 
R. Hunter, Esq. Secretary. 


Owing to the absence of the President, Colonel Reid is elected 
Chairman of the day. 


The proceedings of the last Meeting are read and approved. 


The Secretary intimates that, owing to the return to Europe of 
the Hon. Walter Elliot, Esq., the office of President of the Com 
mittee, must be filled up by a new nomination. The vacancy thus 
occasioned, in the General Committee, absorbs one of the members 
who became supernumerary in consequence of the alterations ap- 
proved by the Annual Meeting of 1859. (Vide Proceedings dated 
22nd July, 1859. 


Colonel McCally is unanimously elected Chairman of the Gene- 
ral Committee. 


Resolved, that the Secretary be instructed to take an early op- 
portunity of conveying to the Hon. Walter Elliot, Esq., the ex- 
pression of the sincere regret felt by the Committee at his depar- 
ture from among them, and further, of acknowledging his warm 
interest in, and valuable contributions to, the Gardens during the 
period of his connexion with them as a member of the Society. 


The vacancy upon the General Committee, in consequence of the 
return to Europe of A. J. Arbuthnot, Esq., absorbs one other 
member supernumerary as before explained. 


The Committee proceed to consider the arrangements relative 
to the Annual Competitive Exhibition of Fruits, Flowers, and Ve- 
getables which was at their last meeting arranged to be held on 
Tuesday 21st proximo. It has been found on enquiry that the 

_ arrangements of the Supreme Court and Council would probably 
prevent the attendance of many Members upon that day. The 
| Vou. xx. 0. s. VoL. VII. N. sb. 
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following (Ash Wednesday) being unsuitable, it is finally deter- 
mined by the Committee that Thursday, February 23rd, 1860, shall 
be substituted for the day previously appointed. 

The Secretary is directed to circulate, without delay, among the 
Members of the Society, a subscription list, to defray the expenses 
of this Exhibition, the management of which is placed under his 
centrol, | 


A. Rerp, Chairman of the day. 
B. MonreomuEry, Seerstary. 


F. 
Hi. 


‘ OoWw 
°*°"48T¢ n 
i aig ee 
SL \286- 100-® aa YY nay 
812-18 pec 026+» 80. pte eee 
2219.8 6L%l8- 806 0: "LZ "84 
8 19-6 08 |6:6 62 LO 49 ‘DOM 
QN}as ELT: 8 |0-6L rs 768: 400: **499% mong 
e ‘Tr | Be EL /9-1 ‘68 |g: GG6- pe IGG 
069 N NNIT | 810 Z:¥8 Soe 35: 9 4 uoWw 
eae 996.0 | <te ee arg a bg 010-0 sees hes. 
id C90. su MINN NN ITLL) 98 |F- £8 ly Sse qeg 
os Eig a g g Cg. iden Dae Zz 
Lalas: o9.% N 0-91 8/8-48 G8 |6 LOG» |’ P Bot A 
“PoOAr Sty? 8 I ar i N Lie-L 8 IT 098% 6: * Satz 
"0908 es SFE \cgy. s sg tae eT 8-68] 1-9 10.68 as Sy ae ‘sn, 
e . , . e , eee ‘ cL 898% 8 628 bE6- ee 406 a 
G68 **'16G TOT Emel p9z ° | as 59 M0-8 $68 6:9 08- ee i, atin 
062- 6° eae IBZ “ x 5 25 Og. eee as 0-92 = g 2-88 C.98 | . E88 **196 ‘any, 
3 oggla-ts [1-28 088-62 E06 62 mua |g peltte fc & | a8 [e916 8 bas (608 (at res. |e 
8-FL $8 /F-28 BFL 1088. 668: Saks ae is Fe BLG eas wares o L066: 8 (8-98 g9l.  |t abe PP td tel 
| g g G.8) 9 9.)) Ce) 9¢8 G68. “M96 HT, ans Lcy. ees g g 0.¢ 8-16 G6 ¢.98 7. Gc) ee q I ‘38g 
a N g 8L Tg L- . ee an Be . — AM FL) 88 . $9 68: % oe qi¢ . nt 
A lest seueues (bp es tee at ae ee SCH EHES Ee ee bow a 
P o = 5 62T- 996, Ag Aq Nie: g: 82, \0- S8- "  bepnze eg a4 nese © [A O-LL 9. G68% 8 18. oF6- “ag "PAM 
oe ae ed ESE eas 8 acl eee TS|L62 (8.6L |g rie. (Pt ed eee ak SL id-oele-on [re fo, lee. Tito 
£45 G 0 O8 WN PL |S: L-62 \§ Ll \LZ8- 16. NS 4 "ung =. © PPS. Po i SA \Q- 2-06 &-0 8.18 ‘ ET - & “sony, 
Seal 180 8oF AQN I 18 6.6 oe ay gu aaa ees a OL G.18 961 STG” abe IIT 
gee] | op 6 |. & T&L |9 9-82 9 180 686.62 Sa Ua eg BS 186. ; aN 8 12 §-88 |G 6:98 + 4G 4q “uO, 
= 09 /Z16 N N G.23 1.8 G18 +6 “TIGL 4 Bs % Se a 2-9) C.3) 8 |LTS 1G6- "TOT ‘ung 
n=" iad €e, "paqoa 0 0) G.0L 8 |G Sv6. |. q a eae StF N 8 1G 9-06/¢ I¢ . : ; ys 
an p StI NQUN N T e-L) L £.0 OTS. e. IST ® 310 - M a TLL I-68 $8 &&8 CHG ose m6 ‘yeg 
“So 9¢0. CTL O Som N {1.99 0916 8 Z.18 8. leg6. po: "Inyy | wale lz. 060 a?) AA 2) G86 99 |Z Z¥8. O16» He ruag ; 
» log a 3 ‘SL ¢ ‘18 } 176 06. eA 2 4 as 692. SCI. S ed G | ‘16 Pp e €.48 _ 0 4 L Loe § 
2S) cor 800-1 ap gf ge 0 8-28 19 G.18 L. Ig T “POM 2s ¥-GL\T P29 BLL ieee TS 4 L 
ma & 0 T NNITEZ g.18 8 |86 188. iter 3 @ &|60- i ge N ‘L16/4-€8 9-78 tL . ee 
=! +¢0 200/555 QgQn INN L\8-28 8) |9.0 208. 6. "eT 'S 22 OZ. ae = O-LL' 6|G.68y 98 192 198 “7119 ‘pom 
Bel par 16L-€ aN 2 ioe 6-18 te ¢.84 818: 8h : A OW Sp te 0. : a oie e 6-26 ae WL. &t8: hg sou 
45 860-0 G00: ee ee 9-F4 LS) ao 1.62 | 8. 1086. “UG “ung to 7128 18 ee ag QL BF 68 |¢-¢ OZL 6L Uy 
se . i 3 P88. C66 -62 pe %Q a) 0%. 66P: rss N Nig 86 1G 2.98 9. \T ud 
Be per cond Ai sia ep ee te Ay bt ab ap F 18-65 |¢ lie Ett ge thes vee 8 | AN #91 9 Sea Sb LoL. ade legal 
: BE i: ao! $82 10-0 G 18 ees ston hag se Ty Eo) 182. ed Be Bhs oe #86 16 8 |8-¢ 29. a "pug 
% sl 2h 9 N N L\8-68 ig |¢ 186 6. “UBT “Md ES z. we x N 19-11) 618-9 18 |g 16 4eg 
md ia $F0- 9 196.-[ N N 6:F ae 6. C.G) 19. gz ee : Ih.G TF, S = 16 wee AX ‘8 '0 re .88 I. Clg. 8-5 ations ‘SI 
Sy 55 "paraaos : a PL \P ‘OL |g 998 86. OEE 28 A = OBO. . AA M 19 'G-£6\F 6:98 Q-% 1% Z 
“s S| -p ToL. ENN N 0 LGLIS ) 17.88 68g. |g » “1G ‘PON a > |9F ; he N A}e.)) 6 C.68 FS ei 669 Z i168 6 TLOLOO 
, 39 on0. {16 ew Wibslewes Bol beom tere * 1066 62 |°" ng, 2007 ool oS aes a ti 91 /0-16 pg ea ie uy] “a 
S Ee G 0 | 3 « ‘GLIE-€ 8 |S L98 00-08 "mag" NG; GZ. LOT. AS M19 6.06 |e G-18 seq 
mS aos O&Z P90 aN aN |9 E98) 8% 0-68 06- 16 “Ud, “UOT Bia Q. M'6.91 ¢ ¢.98 satouy 
2 i Gere: F€0-1 a ae GFL Sale edad SER IGLG... 125° 1 ‘ung a PCS. e978. 2 gee ‘92 6.68 0 6 
rS e ‘B wleez-1 = bOLIE G.€8 G8 /688. 16: 62 saa SAD SE Bg f ecl [18- Oe ie NQ AN AT : ‘€ | TF 
2 Sere. 6 aN tN T9816 G. 98:62 20:08; “M074 B gett : ae ray I¥ UY 
= ESlSs a= =e 198. aN aN |F aaig eg oon oe ee : nein Tel ae 480-0 | AA : 1F-8 ed bet WV ‘6O81 
S a ee Bs 48 aQaN aN set Nit : (Be ZEB 608 a : “pag en GS 0o1-0 qouy ri] FIFE 184] = 
“= a Oy ey OQ: N ’ @ SOx ; , : oe “pa os y re} Seda = ‘ ‘ale a 
HS = Ww n 4.2 2 F I x a N 62:0 8 -18 T 098 96-66 oe UG i © a] ouy “3 Tb . 3 nm WwW as 
S = 3S 2 1210 aN N 8-62, G8 1¢ 8.62 10 8-109 . WEL z| Soy 4 mel B ‘ ‘IEA © 
SS = 3 O > re lea 00 Nq uM T 61/8 ¢ GOR 8 9 0Z0- 12 a8 ee "Us “Ys "WCW a= 174 uper _ 
5 ae ge oe. me — apie I - 991 886 62 Prog i Aapbire oe sal Bed". MOT}et B. arr ee . srtgenaceies Danae 
> mK 2 ©. ad ote N — ap 291%] > Qo) (Eg sayouy t me eat : ees £1038 ajoed I en eneeneemnaratenneeng 
os Breet 3 Dahle ie ie ae rT8ICe2 les seyouy|soy = ie rer bean met : 
aS Be 9 ; oe ae a IN) ON FLI0 oe Tre | 1pa S rm *pUlAA + ah xt90j0t 
vB 861 Fal et 9 o | 0 6| eT af cd sehaeecstaes -409 
i 6G: 4 a @ C9) Sai A ead . Y| @ . ta J z 
re 9e1.0 OOF UL Tx }a PLE Xa r& PMs ‘ ie i "6981 ene 
72 TOA = "Us *Y « W 
a | pe jsoqouy | 1-6 | 2 et aH 'V : 
° € “hale ge 1F-§ uy PH ae ES iad Ea 
jee 3 i : ee : C) 
ey "u0ryeL B | oy diet eid 06 ayeut0d 
a tty A ae SI oun on povnas (2€8 
ron B a “pura ad Lats eetniionaan? 
Ye) et | worded -109 FS nna en a I Ee 
= - yo wrdog | 
3 
j 


0938 
n91hoj0.4 
79 pvot 
SUOND AL 

ay? 4D 

DIY 

AsopnasasqgQ svup 

tf 

ABS? 

ZO 28T 

07 49g0 

Y20 

it i oN 


ee 
7 —— + 

em ey 

aa 
a, in! 

Se ee 

>< 


ay a ee re 
si 993: aN N 9-12.'6 G8 {E18 18-62 |826- j8SO- j[°°38Tg ‘sony, 90%- HN | FNNZ.99 19-61 10-82 (O92 (916. (880 | “le eg 
xs 092 0 ENT) TF 1002 4.28 118 |€ 6L |696 62 |€60- 08} °° 108 “VOW FPs- NQUN| ENN (Q-19/1 08 |2-6L |L-2L |606- {220- |°°**08 Na 
8 8s. TSA) AN [€.69 G.18|9-64 16 GL [P96 |%8O-  |*** UGS “UNS BIZ GN | IN 19.69/8-08/8-62 9 SL O16. (960. 1°" 4362 “OUT 
P9S- a a 16-129 [28/708 \€-82 696 |620- | °°*"U38% “3eg GBS aN N {1:19|6- 6119-82 |9-LL |SF6- \1S0. j**1I8S ‘PAM 
= Lge. GN | SH 16.99 Z-18\9 62 (9-LL |996-62)€0OI- |" UILS “MT OLT- iN QSN) @NN1L-69/8:08/9-82 [0-82 [926- {PSO. |*°°49L5 SORT 
< 0Z8- NQAN) ON 16.29 Z 0810-62 |G GL |S00-O8j)TIL- { 4I9G “SANT, 6L1 0 ZN | €N ([E-CLIL-191F-6L 18 SL !1h6-62'ZG0-08 |° °°" 4397 VOW 
- 8s. IN | AN |[ 99 G.08|F.6L 1-GL |286- |ZOT- {°° 499% “PAA Olé. GN |ANN/Q-19/F-18/8-6L |1-LL (G86. (SOI. {°° “4IGG URY 
© 188. ce N  |T.02/8-18|8-64 |7-L4 |696- (860- | °°U3FS “S9nT, IK aN N ‘ SLIT-O8|P-82 |9-8L |$66- [BOT |" 4946 °9"S 
iii (883-0 GN | INN [0.99 '9081¢.8L |9-92 [686 6ZITI[ OF |" PIE “VOW 698° GN | EN 1€.0L|1-28|F 6L |T GL |GL6- (260 |" *** PISZ HA 
a |Z98- Z | NN/T.69 |F-18/2 08 [9-24 (200 08/260: [** P4Zs “aus OFS. | ON (TON 'C-OL/8- 18) 1-64 |1-08 996" |190- |"PUse “ANU 
7, 198. GN | N_ (6.69 1-18 '9-82 |1-92 |186-62/20T-. [°° °° 38TS 9BS | E1z: aqQan a N 8 '¢-69/8-18 9 6L |F-2L |196 090. {°° 381% “PAM 
anil 68%: GaN | N (Z.69 \F-6L,6-LL |9 92 \[00 08 |S@l-  1°°" 08 “MA 69¢: | | | &N | © N |T.69|T-18/2-82 18.82 |8F6- |SL0- {°° 430% “SNL 
CEs. TNH) INN 16G9 G08 \8-6L (9-24 [996 |L80- | HET sinyy 20 A aN |ONNITLEL 9-18 9-64 1-62 |2°6-62 |¥80-08 }°* "4361 “UOW 
6p. QN | HIN 1289/0 18|1-62 12-84 |\286- |220- |** 8ST “POM TEs B INQ@EN GN Z.11/6-18/208 |L-82 [866 (660-  |** Wel “Uts 
LiF AZ |MQHN) AN |F.99 '6.18|T-68 |£-8L |866- [GOT | UZT ‘Sen, ‘O88: : GN | ON |7.92/2 18|> 62 |F-6L |666-62\660- {°° HLT 38S 
e 68Z-0 =) GN | N_ |¢-19 6088-64 12-92 226-62 | 621 -0€) °* WOL “VON 99%: |} &N |HNAG.EL|8-18\2-62 8-62 |600-06|G80.  |°° “UI9T “HL 
= 996. ° a GN |1.2L '6-6L|U-24 19-92 |226-62|860- |" WgT ‘ung a EN | 4 16.02'2-29|2-08 |0-08 1686. |#80. |°*°UIST “IRUL 
‘S$ (Gp. GN | GN 1f.Z2 (8-6L19-21 |8 LL |080- jOFt- {°° HFT “3¥S 8Ze- GN G)ENG 1.12 8-cSl018 1808 (226- {L20. | WhL POA 
3 sie GaN | NT 16 89 8.610.824 (1-82 1260-08 OFT f° “MEL MA 1&3: EN jf 9 Nig €1,9-18'6-08 |¢62 1196 |180- |" Wel SMT 
2 G08. akqN| £N (G99 7.088 6L |9-8L \266. [S60 | WT SIRUL | 062-0 aN | € N/T EL1G-€8/8-18 |$ 08 \€66-66/901-08 | * ZL UOW 
3 b9E- GN | HN 18.69 6-18 19-82 |¢-82 [1F6- |PoO- {°°UTL “PAA | PES: © H IL7L'F-48.8 08 |F-28 |Fo6- (geo. [°° UIT “ans 
Ss 628: ON | XN (689 9-18 |0-08 [2:82 |186- |8Z0- |* “WOT 89UL BGS" £& | AN 44(6.62/9 $8/9-28 (8-18 |L16- |120- {°° “HOL 38S 
= Lcé-0 GN | ON 1604 9-18 |T-64 |9-L4 |986-63 |Z €0-08| "436 “HOW 6¥3- NAqa) EN {1.61 2.480-28 008 006 geo. [°° 6 “Ma 
3 062- GN | EN 11.89 |/[-08|/9-8L |G-9L |616- (220. [°° "Wg “UNS SFG» @ 2S {1-516 €8 0-28 |€-28 |¢16- (820-08 |" * “WS “AMGL 
‘3 9FG- H£QQN;/ N 10-29 12-82 0-82 |8-92 1906. |080. |°°*" WL "38S $83 as S €-€2,0-8|1-88 |8-18 |€88- |L66- °° “UL “POM 
= GGG. HNN; M  /4-79 (8-6 9-82 |T-GL [€16- (890. |°°°" 9 Ba | 926: ZS | MS 13.01 8.688 8 (8-82 Go8-  |eF6- | WIG ‘SENT, 
3 896: G@N | N_ 16-99 |2-62|F-82 |T22 |916- |FhO. j°° 4g “SiN Y, | 1008-0 | TeS| ANNO, 6.08 9:62 \LbL 608-63 |926-66 |" “M9 “WON 
= [1G: NQGN;} N_ /0-9 (2-18 |¢-6L |€-2L |€16- |800. |°°" WH “POM J |196. a N N |Z:69 0-(8/1-08 |8-9L \GZ8-  |LF6. °°" "UIP “UNg 
2 ZG: sAqa} N |0.99 |¢-19|F-62 |6-82 |168- | 920 08] "* “BAS 89M rata = N N \Z-12'6-18\1-08 |0 62 |LP8- 876. | °°°" PAE “388 
= 993-0 aN |M4q N)1.¢9|1.08|1-62 8-92 698 62| 886-62)" PS BO) SIS: “*** [ENNIS @ ANlT.G//¢.98 1-48 19.08 [018 J01I6- (°° “PUG HA 
IGS: QNN} N (Z-.99 11-81 |6-9L 6-92 |868- (800. [°° “98ST “UAS LST. Z10- HS jMS ANT-OL 2-58 7-E8 IL-8 |SL2- 68: “4ST “ang y, 
ayouy /seqouy o'-{ 0 0 O j|sayouy|sayouy) ‘AUVONVS soyouy [seyouy 4 Pt 9 jseqouyssyouy waanmoug 
: = eee 2 = [pe [IF-6 | 1% | 1F-6 ok ey © | 1%8 | 1%-6 | S] & | 1bS|1F-6} 17-8 | 17-6 
dior = ‘UM - ia _) S = iu ‘Ub *Y| Ub *y | “ue *Y S he Ee ‘Ue Yy | uery | By pty] Uy) sem yy | ee “y 
rd 5 Wad | ‘WV . ln ‘ad NWevi Wad lew cy s ‘ TH ay EW Se oe | ae re 
@® \|- - er a ee | ee ro ——s = = “ 
8 ‘098T a ain 6981 
2 ' joa eS "IPT ofE ; P ‘IUBT oE 
= "PUM 3q} s 410}4A195q0 ane PUTA 943 | -purygs,Ar10}vArIEsSGO 7 
wa jo wjdoq jO uoTjoeitgT | MOB OY} 0} pozoaT ee jo Wydeq jo uonoaug | moy ey} 0} payooa ett aaisd 


-109 1a\9MOUILOY J, “100 Ad}OMO UIT, 


382 


‘098T Aumnunp 281g 02 BOS saquiacagy 781 wmouf huojvauasqQ sHupRyy oy) 7” apDUs suownasesoQ pvorbojosea;oTy 


lage} { 
es | 
ir) OFS. : £8 S$ {9-19 /8-16/F-68 |F-28 |O9L- (806. |°°° “ISTE “3¥S 
 —e x 4qs 8 [4.91 /6-16/F-68 |6-88 |9LZ- [076 |°*° 0S ‘NA | 7 
E68. | Ze} s |2-2418-6618 88 |8-06 [OSL- [Fz6" |"UI6Z ‘SINT, PIS: @S |Mq8\0-0L 1.68298 |F-28 (228-66. | 116% “POM 
age. s 8 @%-81/8-6/8-68 |§ 68 \S6Z- (SF6- |°"HI8Z “POM ZLZ- ZS |; 8 [F-8L'8-18/2-98 |9-F8 |798- 186. (°° 018g “seny, 
FOE. 2S | MAS (1.62/¢.16]8-68 |9-98 |ZI8 [Sh6- j°°4ILZ ‘sany, 918-0 aS S |L-FL G68 /8-68 |8-FS8 |818-62/h86'63 |" * WI1Z “TOW 
OF8-0 HSI} MS 0.9L /8-F61F-06 |1-88 |808-63 6F6-62 |" 9S “TOW 1z8. as | 8 ITS £.98 |1.98 B€8 \92- |816-67 |"*""m19z “Ung 
ne US {MOS 9.FL/8.16/6-88 1-93 /698- [186-66 |"*"WIEs “UNS 88Z- ZS | $ |2.GL 9.68 /8-F8 |G€8 |F28- [096 62 }""*"MIGG 4S 
gic: \§ Aqa! 8 (6.$1'9-06'9-88 (8-28 |916- {210 08 |'** WES “3S 6S: Sqaus| HS |T-SL 0.18 (F 68 |T-€8 28. 1086-62 |" “WIbS “Hd 
8&8: ia Ag §| ZS (6-82 9.68 6-88 [968 |1e8- |8F6- [°° ‘PIES “HA eTe. as | £88 6.128.982. 68 |1-28 \98- |[866.6c|" P1ez “ANU, 
LEG aSS fa {q 8/7.82 |F 68/698 16-98 lO6L- {268 | PUGe “sAnUL F82- NQQ| HN 621 8.68)8 88 |F 18 |LIB- (216-62 |" PUZZ “PIM 
: L6Z- as | ES (7-8/8 6816-88 |e-48 |e8- |EG6. |°°3S1S “PAM BOS: sqa! @ (9-11:0.E8|2-68 |& G8 |888° [€10-0€ 1°" 381% “sea, 
2 19% HSH! €S |$9/|6-68)/F-88 |¢ 28 |898-  |886- | °" 430% ‘senT, ZFE-0 sg.as| S F1L/Z.98)1-F8 |F28 [898-63)/296 62 |" 110% “WON 
RS £06 0 s fq 4|aS2 |T 2) 10.06/% 88 [1-98 |1#8-6% 1926-66 |" WET “OW Lee. | as S IT-GL¥.E8/€-68 |668 |CF8- 1096-66)" 46T “UNS 
3 \b0€- 2 | TS [HES /8.9//8-06'8.88 [6-28 |0Z8 |OFE [°° MIST “Ung 860: Nqa|GNNZPLL.98/F 8 [2-18 |28- |800- |" “wsr aes 
> SF6- © ;£4q8} S§ (6.92/8-06/L98 [8 28 1828. jTL6- |°°° WT 3"S G78. Z | NQa| IN OFL6.48|h F8 [808 696. [890- ['°" "UT A 
s 61s. 5 s & S (¢ €1 |€-68|2-88 |8-G8 |9F8- [S16 [°° WOT MA Ogg" 5S |ING| TSF 0.ZL'1.F8/1-28 [9-08 86. |F90- |" WIOT NGL 
3 1ZE- : HSH} S (662 /¢-28/2-98 |F.8 |S98- [066-62 |" WIGT ‘sanyT, 9cg. ° |GNa4|XZSHA E69 1.48 'F-68 2-08 L68 210 08)"* Cl POEM 
o O08. ESA) C€ 9H /[-2|F-28\2 98 |S |298- |100.08 |"* UIFT “PAA | 108: 894 |H€S8 C992 S8\8-Z8 |6-6L 098- 1716-62)" UIFT ‘S9M.L 
rt Os. aS | £88 /).71 |F-18|8-98 |¢-E8 |C98- 186-66)" UIET “SOUL F 867-0 ZSf|/ MES 6.69/6 289-28 |8-8L |F98-62 {200-08 |" DET “VOW 
-3 ‘F880 SX} S [FEL 19 88\e.98 | F8 [918-62 |900-08 |** WITT “VON f 63" as | &S 0.02/58 /0 48 |F-8L \268- [820° |**"“WZT ‘ung 
> 868- gs | M88 /e.G) |F-18'698 |¢-98 |I1L8- |986- |** UIT “Ung 162: Lem | AS 9-19 |6-F8 9-€8 €-LL \088- (600° {°° “UdIT 38S 
+S GSS. Hss|] S {0.92/1-06/¢-88 |P-98 |FO8- IGl6 |**’ WIOT ‘38S § 89: GQS| © FL9CEle-78 \€-L2 C68. jI10- [°° Ol “MT 
PS 008- GISs| €S (6.71 |1-18 10-98 |$-e8 |18L- j906- |" WE “MT | CCS. aqaqas a8 8°69 1.08 \8-28 G-6L |106- }120-  j""' 6 “ANTAL 
3 |1ee- Ess] MS 10.04 |1-88|6-98 |¢€8 CLL |906- |**UIg “sAnyL | Z6E- IQHN| N [1.69 .9-48/¢-28 |G-6L |8z6- 090: |'°"WS “PAA 
bs 063: as | £8 {0.12 /9.6810 cg I¢c8 |c6l. (876 |’ IL‘ PAM | E97. aN} N |Z.29}9-2812-08 (9-22 |€F6- (990. |" UL seny 
a ‘PGS: as 4q 8} S§ {2-02 'Z-281%-68 1828 |998- |F66. [°° ‘UI9 ‘sony, fF 687.0 aN! AN |T-89}0 28 |2-(8 6-62 096-62 j690-0E |°"* UIQ “WOT 
808-0 HSS| TS [8 OL'8-98|FE8 |9-Z8 |8G8-63 |$26-63 |° "WIG “VOW F 9Z8- aN | HN G.L9IT-C8 E18 |P-8L |TS6- [€80- | “7 4g “UNS 
i LLE- €aS9/MSS (0.72/82 /8-28 [6-28 982. [F16-. [°° UIP “UNG | $C aN | aS |[-69|%-Z8\T-18 |9-6L \6F6- [680. | "Tp eg 
| 128: €ss| MS (28/1088 |0-98 |F-F8 |6GL [126 |°*** PAC 9¥S F L68- SH | £8 €.89]L-78 8.18 8.8L 266. |ohO. | pig He 
OPS: HS |MSS/7F) 11-16 |L-L8 |G-28 |908- |1¢6 |" PUs “MAE C8a" ES | L F-89188 S18 [e-LL 16 FO. |°"PUG MUL 
91s: ass | M 8 [F.TL |9.06|9-98 [8-8 |G18- [ere [°° eT “Seng, LS: NQ@|HNH (T-1L{(-28/6-08 |1-6L |9%6+ |2FO- [°° “98T “POAA 
= | soqouy saqouy eo 13 Oo |seyouz|soyouy| “BOUVIN sayoUuy |sayouy ae er o \seyouy|setouy| ‘AUvAUaa 
i 
om ; | 1be | 166 Felwoliwe | iF ire | 16] =| Sle] 16-6] 1-8 | 146 
o womer |B | aey | suey = | Bl ewieaal es yor Z cuones Be eT LS Vs sy eu cy] uy | uy 
= ev : ‘Hd | “NW 'V 34 MH oiemcealmcw] weal eon'v a a 8 Wa | NAV 7 “Ke d) ACV Ae a CY 
B é ie es : ; oa eaye aaa 2 a ae 
: rS) “prepuryg ; 098T ot “prspurys aa 
a =} batt TPT of fe k ee he 
F PUIAA Oud s,£10)CA108 0G be PUA U3 8, AIO} BAI08E O) 0} psanpex 
3 is 50 Wdoq Jo uorjolg | MOY ey 09 rats ou sea eg a yo wideq JO UOTIDAIG | MAST 243 07 payed raueiacna 
j “109 JaJaUOwMAIY J, weOvied -100 AOPIMIOUIAIY J, 
e ee ES ae cae REST e ee nL ena cmimmnmamimumcuatraciieas=ah amie) tak EV PE 
ra 
oO 
° 


= a tree i mo 


INDEX to MATTER IN VoL. Y. 


Aden, Jewish Resident, at 2,000 years ago, 167. 
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Air—Method of cooling in rooms in Tropical climates, 309. 
Amravati, excavations at, 365. 
Auckland, New Zealand—Lecture on the Geology of, 118. 
Dyson’s account of his ascent of Tongariro, 138, 
Volcanic Formation in, 136. 
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Barter—curious instances of revival of, in France, 64. 
Cairns at Tinnevelly, 27. 
Coin’and Currency in ancient and modern times, 62. 
Copper Plates of a Grant by a local Chief of the Chola Family, 167. 
Cuddapah, on timber in the neighbourhood of, 295. 
Earthquake in Ganjam, 341. 
in Guntoor, 165. 
in North Arcot, 340. 
in Salem, 340. 
Geology of Thayet Myo, 55. 
Ginji Fort, description of, 348. 
Gold Currency in the World, 77. 
Groynes on the beach, observations on their effects, 342. 
Hail Storms in Cochin and Travancore, 328. 
Hebrew Inscription—Photograph of an ancient one found at Aden, 167. 
Jewish and Syrian Copper Plates on, 30. 
Jews at Aden 2,000 years ago, 167. 
Jeypore, description of Country between Parvatipore, 264. 
Jungles—List of Trees found in, 273. 
Impatiens Genus—Alterations in Paper on, 59. 
Imphi, on the culture of, 298. 
Index to Geological Papers in the Madras Journal, 158. 
Indian Weights and Measures, 16. 
Kistna, Extraordinary rise in the river, 164. 
Laccadive Islands, on the management of, 448. 
Literary Society, Madras, Proceedings of, 166, 362. 
Malabar, Syrian and Jewish Copper Plates, 30. 
Measures and Weights, Indian, 16. 
Notes on various subjects, 60. 
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Ornithology, 60. 
Parvatipore and Jeypore, description of the country between, 264. 
Photographic delineation of Microscopic objects, on the, 10. 
Ph: tographic Society, Proceedings of, 174, 355. 
Proceedings of Scientific Societies, 166, 345. 
Red colouring matter of the Sea round Bombay on the, 153. 
Roman Character, on the substitution of for Indian—Mr. Bayley on the 
Report of Sub-Committee on, 235. 
Mr. W. Elliot’s Memorandum on the same subject, 246. 
Scientific Intelligence, 158, 328. 
Sorgho, on the cultivation of, 298. 
Syrian and Jewish Copper Plates on, 30. 
Tamil Consonant » on the power of, 1. 


Thayet Myo, on the Geology of, 55. 

Tinnevelly, Cairns at, 27. 

Tongariro—New Zealand, ascent of, 138. 

Volcanic Formations in Auckland New Zealand, 136. 
Weights and Measures, Indian, 16. 
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